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I 

No. 6-B 
RADIO TRANSMITTER 

Instructions for Use 

DESCRIPTION OF APPARATUS 

INTRO DUCTION 

As the demand for better service to the broadcast l i stener has increased, 
the use of i nadequate transmitting equi pment has largely been discontinued. 
B etween the extremes of too small power on the one hand and costly h igh-power 
installations on the other there is a field where the requirement is to serve well 
an area of moderate s ize. It i s  for th is  field that the No. 6-B Radio Transmitter 
is especially su itable ;  it has an output of 1,000 watts capable of complete modu
l ation and requires a space comparable to previous 500-watt installations. Incor
porated in its design are the latest improvements developed by B ell  Telephone 
Laboratories for Western Electric Company. 

The transmitter may be operated at any frequ ency from 500 to 1,500 ki lo
cycles correspond ing to wave l engths from 600 to 200 meters, respectively. The 
equipment is  designed to operate from either alternating current supply of 
three-phase, 220 volts, 50 or 60 cycles or d irect current supply of eith er 115 or 
230 volts. 

The p i ezo-electric crystal controll ed master oscil lator and associated equip-
. ment which is incorporated in  the No. 6-B Radio Transmitter, provides a m eans 

for close maintenance of the assigned frequency at all times. The crystal is a 
small quartz p late ground w ith para11el faces to a thickness which is associated 
w ith the frequency of its mechanical vibration. Since this frequency is somewhat 
dependent on the temperature of the crystal the latter is held at an extremely 
constant temperature so that it is possible to maintain the frequency w ithin 
very close l im its. 

The following instructions describe the transmitter, explain the functions 
of the various i ntegral parts, the theory of operation, the proper method of 
adjustment, operation and maintenance, and methods of locating and correcting 
troubles. 

GENERAL DESCRIPTION OF APPARATUS 

The No. 6-B Radio Transmitter consists of two units installed as shown 
on the p receding page and on page 3. The panel unit on the left-hand side 
facing the front of the transmitter contains the crystal oscillator with its asso
ciated circu its and temperature control equ ipment, and two stages of radio fre-

[ 1 ] 



� (!)-

�!'....... ,......., W-t .i:. . •L.....J . .,, � � 

•»i. I'"' -

� 
' 't----+----6)..·_J ;r!'f_ t-rt---+--1------_)_J 11�· 

� 

"� �� 

r,i t'l " @ (1) :iJ " " ��' ,, ,--{l ft f 

Schematic Diagram of the No. 6-B Radio Transmitter and Power Equipment 

-F 

� � .... (" ��= 
'= 

' r:====:.�� -- �--

""" 

·o� 
..... 



2000-V GEN 

No. KS-5320 Motor Genera tor Set 

quency power is amplified by two successive stages of ampl i ficat ion and thence 
it is transferred by means of a su itable cou pling c ircuit  to the antenna system. 
Connection between the Oscillator and Ampl ifier Units is  accompl ished by a 
radio frequency transformer with variable coupl ing. This  transformer, located 
in the Oscillator Unit, provides a convenient means of control l ing the rad io  
frequency input and, consequently, the output of the Ampl ifier Unit. W i ring and 
sch ematic diagrams of the No. 6-B Radio Transmitter and Power Equi pment 
are shown on pages 73 ( wiring) and 4 and 71 ( schematic ) .  

The power operating the No.  6-B Radio Transmitter is supplied by two 
motor-generator sets. One set ( KS-5320 ) ,  shown above, is composed of a 
motor driving two 2 ,000-volt generators. One generator supplies power at 2,000 
volts which is reduced by m eans of suitable series resistances,  to the proper 
operating voltages for the No. 248-A and No. 2 1 2-D Vacuum Tubes. The two 
2 ,000-volt generators connected in series supply power at 4 ,000 volts to the No. 
228-A Vacuum Tube. The other motor-generator set ( No. KS5322 ) ,  shown 
below, is composed of a motor driving one 25-volt generator and one 250-volt 
generator. The 25-volt generator furnishes filament power to all vacuum tubes 
except those associated with the temperature control equipment. The 250-volt 
generator supplies the constant grid bias voltage for the vacuum tubes, the 
excitation voltage for the 2 ,000-volt generators, and the voltage for some con
trol circuits. 

MOTOR 25-V. GEN 

No. KS-5322 Motor Generator Set 

[ 5 ] 
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A til ter c i rcu it cnmposed of one Xo. J2;)-A Retanlation Coil ( ·ee page 25) 

and two -:\ o. 100-A Electrol.di c Fi lter Con den ers ( see page 23) is inserted 

i n  the 25-\·o lt  generator s u p ply circuit for the purpose of reduc i ng the com·· 

mutator r ipple. 

A c los d water c i rcu lat ing s.\ · stem, shown schematical l�· on page 60, is 
p1·ovided \\· ith the No.  6-B Radio Transmitter for dissipating the heat de\·eloped 
by the No.  228-A Vacuum Tube during· operation. This water circu lat ing system 
consi sts of a No. KS-0068 Wate l '  Circulating J>ump ( see page Gl), a radiator, 
an expans ion tank, control \·a lves and the n ecessary piping to connect the sys
tem to the tra nsmitter to.1.rether \Y i th a No. 22fi-A Rel a�· located in th e Ampli fier 
Unit ( see pag· 4�)). The wate r circulating system, the :25-volt g·enerator f i lter 
equ ipmen t and the two motor-p:enerator sets are usually insta l led in a roo111 
separate from the transmitter, in order to facilitate m a i ntenance or m oving 
parts du r ing· operation, a nd to i,olate the noise <rnd vibrat ion or the rotating· 
macli in err. 

Ade c Lu a te protection is all'ordeci the operating· personnel. The panels  are of 
a d ead - f ron t t.vpe, and the apparatus mounted th ereon is  bakelite encased, or 
grou nded . The opening· of eithe r  the front \\' inclo\\' panels or th e rear screen 
doors operates safety s\\'itches which function to shut down the motor-gen erator 
sets, thus rem o\· i ng· al l  voltag·e f rom th e transm i tter. The vacuum tube c i rc u its 
are prote<'ted by fuses, a water f l ow relay, a time delay relay, and an overload 
l'ela�·. 

Control or the power su pply to the ent i re tra nsm i tter i s  obtained by means 
of a "MASTER CONTROL" push button switch located on the ampl i fier pnnel.  
Dy operating- this switch the circuits of the magnetic starters are energized and 
the motor-generator sets are sta rted.  The operat i on of the m otor-generator sets 
(!lleqrizes se\·eral relay circuit , and the various transmitter c i rcuits are made 
operative in th e proper sequence, 

The preced i ng: description ind i cates in a general way the essential equ i p
ment  o f' the No. 6-B Radio Transmitter. The funct i on and the operation of the 

arious parts i n  the c i rcu its of the Oscil lator and Ampl i fier Units  are outl ined 
in detai l i n  subsequent paragraphs. 

NO. D-�773R OSCILLATOR UNI T  

The Osc i llator Unit ,  shown on pages 8 t o  13 inclusive, h ou ses the piezo
elect ric crysta l osci l lators mou nted in heat  insulated c hambers, the temperature 

control equipment. the crystal osci l lator vacuum tu be w ith i ts assoc iated c i r
cuits, and the first and second radi o  frequency amplifiers w ith their associated 
cireu its. In describing- this u nit , reference is made to the schematic and w i ring 

diagrams of the Osci l lator Un i t  shown on pag·es 75 ( w i ri ng) and 6 and 74 
( schematie ) . 

Fila me 11 t P01cer Supply Circuits 
The filaments of oscillator tube V l A  and first ampl ifier tube V2A nre con

nected in series, and the filaments of second amplifier tube V3A i n  the Oscillator 
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Unit and speech ampl ifier tube V l B  in the  Amplifier Unit are also connected in 
series.  T h ese two series circuits with the series filament resistances R8A and 
R 1 8A are connected in paral lel and rece ive their supply by connecting terminals 
3 and 4 of the Osci llator l Tnit to terminals 11 and 36,  respectively, of th e 

Amplifier  UniL 
The filaments of vacuum tubes V 4A and V5A of the AC temperature con

trol panel in the Osci llator Unit  receive thei r power supply from the filament 

wind ings of transformer T2A. 

The DC temperature control panel has the filament of vacuum tube V6A 
eonnected in series w ith the filament of V7 A, the series resistances R36.1A, 
R36.2A, R37 .1A,  R37.2A, and the grid bias resistance R35A. This series circuit 
is  connected th rough fuses F l .IA and F l .2A and snap switch DlA to term inals 

1 and 2. 

FIRST 
AMPLIFIER 

PLATE 
CURRENT 

No. D-87738 Oscilla tor Unit-Front View 
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Grid Bias Supply Circuits 

The grid bias voltage for the Oscil lator Uni t  is obtained from grid bias 
potentiometer R5B in  the Ampl ifier Unit .  Connection is  effected to th is  poten
tiometer through terminal 5 on the Oscillator Uni t  and terminal 28 on the 
Ampl ifier Unit.  A filter consisting of retardation coil L9A and condenser C6A 
is  connected in the supply l ead from terminal 5 to the grid circu its of the vacuum 
tubes in the Oscillator Unit.  

Plate Power Supply Circuits 

The high voltage for the Oscil lator Uni t  is obtained from the h igh voltage 
generators supplying the Ampl ifier Unit .  This voltage is made available by 

ANTI-SING 

RESISTANCE 

TEMPERATURE l!r----:CONTRO L PANEL 

___QFIRST AMPLIFIER � TUNING C OIL 

� 
FIRST -e AMPLIFIER 

TUNING 
CONDENSERS 

r-@ -SJ ANTI-SING 

RESISTANCE -s 

No. D-87738 Oscillator Unit-Rear View 
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connecting: terminals J O  and -1 or the Oscillator Unit to terminals 14 and 3G, 

respediYely, of' the Amplifier l'nit. Condenser C2GA is a high Yoltage (2,000-

volt) tilter condenser. 

Vrntcction 
In order to prnted the operating: personnel, door switches D2A and D:1.-.\ 

are provided in the Oscillato1· Unit and a re connected in series with the control 

circuits of' the Amplifier Unit. \Vhen the rear screen door or the front window 

panel is opened, the motor-µ:enerator sets are shut down, thus removing· all 

voltage l'rnm the Oscillator Unit. 

OSCILLATOR 
PLATE 

CIRCUIT 
RESISTANCE 

SHIELDED 
COMPARTMENTS 

TERMINAL STRIP 

No,. D-87738 Oscillator Unit-Left Side Vieu> 
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The filament c i 1·cu i t  i s  protected by fuse F2A connected i n  the lllame11t 
su pply lead between term i nal  3 and the filaments of the vacuum tubes i n  the 
Osc i l lator Unit .  

The h igh voltage supply c i 1·cu i t  for the Oscillator Unit  i s  protected by !'use 
F12B located i n  the Ampl ifier Unit .  

The AC tempe1·ature control equ i pment i s  p rotected by fuses F l .1 A and 
Fl.2A connected i n  the  p1· imary c i rc u it of transforme1· T2A. Transfonne1· TL\ 
i s  protected by the connecti on of its pr i mary w i n d i ng through snap switch 
DlA and through term inals 1 and 2 to a fu sed safety switch.  

The DC temperature control equi pment is  p rotected b.v ru ses Fl.1 A and 
Fl.2A wh i ch connect to snap swi tch  IHA. The connection between termina ls  1 
and 2 of the Osc i l l ator Unit  and the source of powe1· supply i s  p rotected by a 
! 'used safety S\\' i tch . 
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CIRCU IT 

RESISTANCE 
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LINK 
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Piezo-electl'ic Crystal Oscillato r 

The crystal osc il lator has one of two piezo-el L'ctric qu artz crystals having
the same frequency, connected in the grid circuit of the No. 2·1�-A Oscillator 

Vacuum T ube designated as VIA. The  other crystal remains i n  readiness for 
operation so that in the event of fa i lure occurring in the  first crysta l ,  the second 
can be connected in the circuit by means of "C RYSTAL S ELECTOR" switch 
D9A controlled from the front of the oscillator panel.  Th ese crystals are 
mounted in heat insulated cha mbers located on eith er side o f  th e shielded com

partment housing the oscil lator circuit. Each chamber is capabl e of being main 
tained at a constant temperature by means of the temperatu re control eq u ip
ment provided. In parallel with the cr�'stal there is con n erkd t h e  circuit con
sisting of grid leak resistance R5A, filter resistance lHiA, and µ:rid current 

meter M2A. The direct current flowing- in the grid circuit is indicated by ::Vleter 
M2A marked "OSCI LLATOR GR I D  CURRENT.'' 

The plate c ircuit  of VlA receives its D C  suppl�· from the 2 ,000-\·olt genera
tor through plate current meter l\f5A, plate feed resistances rUl. l A, R�) .2r\, and 
R9 .3A, and inductance coil  LlA.  This \·oltag·e is reduced to the proper val ue  by 
series plate feed resistances R9.1A,  R9.2A, and R9.:3A. The plate c:urrent sup
plied to the crystal osci l lator vacuum tube is ind i cated b�· meter :\I5A marked 
"OSCILLATOR PLATE CURRENT." 

An untuned c ircuit  is u sed as the output circ u i t  of the crystal osc i l lator. 
Taps are provided on the output coil wh ich permit an adjustment to he made 
for satisfactory operation of the crystal oscil l ator. The radio frequency grid 
voltage for the first amplifier  is obtai ned d irectly from the output coil by means 
of taps. Access to the plate and input taps qn the output coil is obta ined through 
the panel window on the Osci l lator Unit.  

No. D-87738 Oscillator Unit-
. 
Top View of Oscilla tor Compartnient 
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THERMOMETER GROOVE 
Thern1<'l Eleme11t n·ith (I No. D-87781 Quartz 

Oscillotor Mo1111ted 

Xo. JJ-8(-)767 Cl'ystul Hrutu ["11it 

The chambers i n  which the piezo-electric crystals are mounted, are designed 
so that th e temperatu re of the crystals is maintained within close l imits,  thus 
assuring constancy of the carrier frequency. 

Each crystal i s  placed between two electrodes, indicated as the u pper and 
l ower e lectrode ( see below ) .  A housing retains  the two electrodes and the 
crystal in place. The u pper electrode, whi ch connects to the oscillator termi nal 
by means of copper foil ,  is prevented from rotating by the al ignment pin. The 
lower electrode fastens to the housing by means of the three assembly screws. 
This assembly i s  known as the No. D-87781 Quartz Osci l lator and i s  shown in 
the i l l u stration at the top of the page. 

The No. D-87781 Quartz Osci l lator i s  held securely to a metal mounting 
bl ock by means of metal retaining c l ips which fasten to the protruding edge of 
the l ower electrode. If the retain i ng c l ips  do not have sufficient tension they 
should be squeezed towards the center of the metal block. DO NOT B END THE 

FOIL 
CONNECTOR/ 

A LIGNMENT 
PIN rt 1 .. . 

UPPER 
ELECTRODE 

I 

I 
I 

L OWER 
ELECTRODE 

QUA RTZ 
PLA TE 

No. JJ-87781 Quartz. Oscillator 
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CLIPS. The meta l mount ing block conta i ns a h eater and thermostat. The assem
bly cons isting- o.f th e h eater, the thermostat and the  metal b lock i s  kn own as the 
Thermal E l ement. The thermal e lement  together  with the No.  D-87781 Quartz 
Osc i l l ator may be removed from the heat i ns ul ated chamber as a u nit , and i s  
mounted inside o f  the chamber, a s  sh own below, b y  means of jack p i n s  
w h ich provide connection t o  c i rcu i ts external to t h e  chamber. The assembly 
consist ing of the h eat i nsu lated chamber, the thermal e lement, and the N" o. 
D-87781 Quartz Osci l l ator, i s  known as the No. D-86767 Crysta l H eate1· Un it 
and is shown assembled on page 14. The thermostat operates i n  conj unction 
with the temperature control equ i pment wh ich opens 01· c loses the h eate1· c ir
cuits,  depending u pon the temperature of the metal mount i ng: b lock. Th i s  

THERMOSTAT CONTA CT 

D-87781 QUA RTZ OSCILLATOR GRID CONNECTOR 

THERMOMETER GROOVE 

THERMOSTAT 

No. D-86767 Crystal Heater Unit A ssembly 
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temperature is indicated by a thermometer inse rted in a gToove i11 the m e tal 

mounting: block. The thermometer. w hich has e:1 rig-ht angle he11d ;rnd e :xt 'rHb 
through to the front panel of the Osc i l lator lTnit . 

Temperature Co11trol Pu'/lel (s }Jf/f/e 11)) 
I n  the No. D-86767 C r. stal Heater Pn i t the thern1o�tat controls th heatL•r 

current through the a i d  of a Vacu u m  Tube l!elay. This arra11.� ment permits 

of sensit i ,·e  thermostat i c  temperat ure cont rol . The vacuum t11hL' rela. is essen
tially a vacuum tube w i th a sensitive rela�· connected in its plate cir 11it. The 

thermostat is so arra ng:ed that as it opens and closes , it changes the 11(',l'"ati,·e 

grid bias of the vacuum tube. Th is changes the plate current s11flici ntl.v to 
operate a relay whose contacts are inserted in series with the heatt>r circuit. 

W ith the exception of the No . D-867()7 Crystal H eater Unit and the tht>r

mometer, the temperatu re control equ i pment i mounted on a panel in the re;1r 
of the Osci l lator Unit.  This equ i pment is  furni shed for eith r alt"rnating- c u r
rent or d i rect current power suppl�- .  The AC pan I rec i\'es its J)OWf'r supply 

from terminals 1 and 2 th rough snap switch Dl A, t ransformer Tl.-\, and fus� s 

F l. l A  and F l .2A. The DC panel rece i \'es i t  po\\'er s u p pl. from t rminals I 
and 2 through snap switch D l A  and fuses F l . l A and Fl.2A. T rm ina ls 1 and 2 
are connected to either a continuous sou rce of  :220-volt, 50- or 60-c.vcle. s ing-le 

phase AC power supply, 115-volt D C  pO\re r su ppl �·. o r  �30-volt PC pow r 
supply. This connection }H'o\· i des power supply t o  the t emperature control c i r
cuits at all times, regardless of whether or not the transm i t ter i s  i n  operati on. 
Continuous operation of the tem perature control equ i pment i s  necessa ry, as a 
period of several hours is  requ i red for the c1·�·sta ls to atta i n  constant operating 
temperatures. 

Each type of temperature control equ i pment is pro icled in dup l i cate, one 
for each of the heat i nsulated chambers. hence, only one c i rcu it  of each type 
wil l  be described. 

AC Temperature Control Panel 

( Wi ring Diagram, page 79, and Schemati c D iagra m. pages 1 and 78.) 
The AC temperature control panel has the filament of V 4A supp l ied by the 

filament w i nding of transformer T2A. An AC voltage obtained from the plate 
winding of transformer T2A is impressed across potenti ometer R25A. Th is 
provides a variable AC voltage for the plate of V 4A. The vacuum tube relay con
sists essentially of the No. 1 02-D Vacuum Tube designated V4A a nd relay SlA 
in its plate circuit .  The DC plate c ircui t  is completed from one terminal of poten
t iometer R25A through D C  meter M9A marked " RELAY CURRENT," gri d bias 
resistance R29A and relay SlA to the filament of V 4A. A spark absorbi ng cir
cuit consisting of condenser C24A and resistance R31A is connected across the 
contacts of relay SIA. Condenser C23A is a filter condenser used to smooth out 
the rectified AC.  The grid of V 4A is connected through resistances R21A and 
R23A to its filament. To prevent chattering and irregular operation of the relay, 
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the t ime delay c ircuit  com posed of eondenser C2 1 A  and resi stance R2 1 A  is L: O l l 
nected i n  the grid c ircuit .  Resistance R2:�A is  a cu rrent l i mit ing· resi stance for 
thermostat S:3A.  The h eater Unit  R l A, l ocated in the heat insu lated ch amber, 
rece ives i ts ] >O\\·er supply  from th e secondary of transformer Tl  A .  The s ingle
pole double-th rO\\- S \Y i tch marked "TEST S\\7 I T C H" is  used for test ing and ad
j usting the operation of the control c i 1·cu its. The adj ustment of the A C  tem
perature control c i rcu it  i s  outl ined on page 36.  

IJC T . m pe m flt e Co n t l 'ol  Pa nel 
( \V i r i ng D iagram,  page 8 1 ,  and  Sch ematic D i agram, pages 20 a n d  80 . )  

The D C  tem pera t u re control panel has t h e  f ilament of V6A con nected i n  
se1·ies \\· i th the f i lament of V 7  A ,  the res i stances R:36 . 1 A, R:16 .2A, R:37 . 1  A ,  
R:n . 2 A .  a n d  grid b ias  resistance H35A. T h i s  ser ies c i rc u i t  i s  connected through 
I ' uses F l . l  A and F l .2A and snap switch IHA to tenn i nals  1 and  2. For 1 1 5-vol t  
o peration , res istances I-t3 7 . l A, R37 .2A, R38A and R39A a re short-c i rcu ited.  The 
potential  drop across resi stance R35A provides the gri d b ias  voltcwe for vacuum 
t u bes V6A and V7 A.  A variable DC \·oltag·e rangi n g  from 0 to 1 1 5  \'o lts i s  
obtai ned from potenti ometer R25B,  the mm·able contact arm o f  ·w hich connects 
through relay S l A  to the p late o f  V6A. A spark absorb ing c i rcu i t  cons i st i ng of 
condenser C24A and resi stance R 3 1 A  is conn ected across the contacts of relay 
S 1 A .  The Gr id  of V6A is  connected th rough resistances R2 1 A  and R23A to its 
filament. To prevent chattering and i rregular operati on of the relay, the t ime 
delay c i rcu i t  composed of condenser C2 1 A  and res i stance R2 1 A  is connected i n  
the  grid c i rcu i t. Res istance R2:1A i s  a current l i m it ing resi stance for the1·mostat 
S3A. The h eater un i t  R l A  located in the heat i nsulated chamber recei ves its 
power supply d irectly from the term i nals of the D C  su pply source through 
resi stance R89A, which is  short-c ircu ited for 1 1 5-volt operation . The si ngle
pole double-th row switch marked "TEST SWITCH" is  used for testing and 
adj usting· th e operation of  the con trol circu its.  The adj ustment of  the D C  tem
pern t u re control c i rcu it  is outl ined 011 pa�:e 36 .  

Fir.<> t A mplifier  
The radio frequency input  voltage to  the first stage of  rad i o  frequenc.v 

ampli fication is supplied by the osci l lator output coil  through condensers C2A 
and C4A to the grid of the No. 248-A Vacuum T ube designated V2A. This i nput 
voltage is adj ustable by condenser C4A, whose control is  marked "FIRST 
AMPLI FIE R INPUT . "  The proper grid bias voltage is obtai ned from grid bias 
potentiometer thro ugh terminal 5.  retardation coil L9A, gri d  current meter 
:MBA, resistance R34A, and radio frequency choke coi ls L2. 1 A  and L2 .2A. The 
di rect current that ftows in the grid circuit  is indicated by M3A marked " F IRST 
A M PLIFIER GRID CURRENT. " 

The plate c ircuit of V2A receives its DC supply from the 2 ,000-volt genera
tor through meter M 6A, series plate feed resistances R l l . lA and Rl l .2A 
wh ich reduce the voltage to the proper value, and radio  frequency choke coi l s  
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L3. 1 A  and L3.2A. The plate current is  indicated by M6A marked " FIRST 
AMPLI FIER PLATE CURRENT." 

The amplifier output circuit receives its power from V2A through con
denser C7 A.  The output circuit is a closed resonant circuit consisting of induc
tance L4A in parallel with variable  condenser CSA and a fixed capacitance 
composed of condenser C9A in series with C lOA. This circuit is tuned approxi
mately by the taps on inductance coil L4A, and is tuned finally from the front 
of the oscil lator panel by means of the handwheel marked "FIRST AMPLI FIER 
TUNING." Resonance is indicated by a minimum reading on plate current 
meter M6A. 

Second Amplifier 

The output circuit of the first radio frequency amplifier is connected 
directly through the grid blocking condenser C 13A to the grid of the s econd 
amplifier No. 248-A, Vacuum Tube designated V3A. The input voltage to this 
amplifier is regulated by adj usting the grid input condenser C4A. The grid 
circuit of the second amplifier consists of the radio  frequency choke coi ls  L5. 1 A  
and L5.2A connected in series with grid leak resistance R14A and grid current 
meter M l A  to terminal 5 which connects to the grid bias potentiometer. The 
direct current that flows in  the grid circuit of V3A is indicated by M l A  marked 
"SECOND AMPLIFIER GRID CURRENT." 

The D C  plate supply for V3A is  supplied by the 2,000-volt generator 
through l ink switch D5A, plate current meter M4A, plate feed resistances 
Rl6 .1A and Rl 6.2A, retardation coil L 7 A, and radio frequency choke coils L6.1A 
and L6.2A. This voltage is reduced primarily py resistances R l 6 .1A and Rl 6.2A. 
The plate current is  indicated by meter M4A marked "SECOND AMPLIFIER 
PLATE CURRENT." 

The output circuit receives its power from V3A through condenser C 15A. 
This circuit is a closed resonant circuit consisting of the variable condenser 
C16A shunted by the series circuit composed of inductance LlOA, the rotor of 
transformer L8A ,  and l oad resistances R l  7 .lA and Rl 7.2A. This circuit is  tuned 
approximately by adj usting the taps on inductance coil LlOA. The final tuning 
is performed from the front of the oscil lator panel by adj usting the handwheel 
marked "SECOND AMPLIFIER TUNING" until resonance is shown by a 
minimum indication of plate current meter M4A. 

The second amplifier is neutralized by condenser C l2A, which is adj usted 
by the control marked "SECOND AMPLIFIER BALANCING CONDENSER." 
D uring the neutralizing operation, which wil l  be described later, l ink switch 
D5A is opened, change-over switch D4A is placed in the position that connects 
l ow current thermocouple H7.2A in the closed circuit, and l oad resistance R l  7 A 
is short-circuited by l ink switch D7 A.  The neutralized condition is indicated by 
meter M7 A marked "SECOND AMPLIFIER OUTPUT CURRENT." 
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NO. D-87739 AMPLI F I E R  UNIT 

The Ampl i f ier lJnit,  shown on pages 26 to 3 2  inclusive, contains the audio 
frcquenc:y amplifiers with their associated circuits, the radio frequency power 
am pl i fiers with the associated circuits,  and the antenna coupling and tuning 
c: i rc: u i ts .  The function and operation of the various parts in the circuits are 
desc: ri!Jed in detail in the following paragraphs. The schematic and wiring dia

grams or t h e  No. D-877:19 A m pl i fier Unit are shown on pages 85 ( Wiring )  and 
�� a nd 8:�  ( Schemati c ) . 
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Sch ema tic Diagram of the No. D-87739 A.mplifier Unit 
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The power supply for the filament of the No. 228-A Powe! Amplifier 
Vacuum Tube designated V4B in the Amplifier Unit, is supplied at terminals 
4 and i13. The filament voltage of V 4B is held constant at 22 volts and is  indj
cated by meter M 13B marked " FILAME NT VOLTAGE." The filaments of 
No. 2 12-D Modulator Vacuum Tube V2B, the No. 2 12-D Third Amplifier 
Vacuum Tube V3B, and the No. 205-D M onitoring Rectifier Vacuum Tube V5B ,  
are operated with suitable series resistances,  in  parallel with the filament of 
V 4B.  The filament voltage is adjusted by means of field rheostat R22B wh ich 
is controlled by the handwheel marked "24 VOLT GE E RATOR." 

The filament of the No.  248-A Speech Amplifier Vacuum Tube designated 
VlB in the Amplifier Unit, is connected in series with the filament of the second 
amplifier tube V3A in the Oscill ator Unit. This  connecti on is effected through 
terminal 29 of the Amplifier Unit and termina.l 8 of the Oscillator Unit. 
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A f i l te r  com posed of o n e  � o .  l � :)- Reta rdat i o n  C o i l a n d  t wo No.  1 00 - A  
E lectro l y t 1 c  F i l t r ' ond nse 1·s i s  connected beb\·een t erm inal 33 of t h e  A m p l i 
f ier l r n i t  a n d  the pos i t i \·e a r m at u re te r m inal o f  the 2;)-volt gene rator.  Th i s  

f i l te r  red u ces th e com m utator r i p p l  i n  the c u rrent u ppl i ed t o  t i le filaments 

o f' t h e  \'ac i i u rn tu bes, t h u s  red u c i ng t h e  n o i  e i n  the ca rrier from t his so u rC(' .  

No.  1 00-A f<_,'/edrolut ic Fil ter  Co ndenser 
No. 1 00-A Filt  r Cowl 'r1s 1 ·  

The N o .  1 00-A C ondenser ( sh own aboye ) is of the electrolytic type . T h is 

t. pe i s  userl on a cou n t  of t he lClrg·e capClc i ty obtained i n  a relat i \'ely sma l l  

a motmt o f  space. 

The con rlenser consists of a glass j ar fi l led to a spe c i fied le,·el \\· ith con

denser fl u i d .  i n  ' h i ch a re su bmerg-e rl  b o al u m i nu m  e lectrodes mounted r ig- i dly 

on a porce l a in cove r w h i c h  insu lates t he ele ctrode and terminal posts from each 

ot her.  A la�·er of o i  I coYers t he conde nser l " lu i d  to preyent evaporati o n .  
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The No. 100-A Condenser owes its h igh capacity to a thin film which is 
formed electro-chemically on the positive corrugated aluminum electrode. This 
film maintains itself when the aluminum electrode in  the anode in  a suitable 
condenser fluid.  The electrostatic capacity is obtained from the film which 
serves as a dielectric between the contacting condenser fluid on one s ide and 
the metal of the aluminum el�ctrode on the other. The flat negative electrode 
serves only as a means of passing current into and from the condenser flu id. 

These condensers must operate only on di rect current and at a potential of 
not more than 33 volts. 

Com plete and specific information for the installation of these condensers 
is furnished with them and should be fol lowed carefully when placing the con
densers in service for the first time or when removing the condenser fluid .  This 
information is summarized on page 56.  

No, 125-A Reta rdation Coil 

The No. 1 25-A Retardation Coil  ( page 25 ) is used in the filament supply 
circu it of the vacuum tubes for the purpose of suppressing ripples in the DC 
supply. The coil  has a laminated si l icon steel core of the shell  type, and cast i ron 
end housings to protect the windings and provide suitable means for mounting. 

The coi l consists of two conductors wound alongside of each other, the 
flexible terminals of which are brought out through bushings in one of the end 
plate housings. 

As install ed,  the coils are connected in parallel by strapping terminals 1 
and 3 and terminals 2 and 4, which are in turn connected between terminal 
33 of the Amplifier Unit and the positive armature term inal of the 25-volt 
generator. 

Grid Bias Supply Circuits 

The grid bias voltage of 250 requi red for the No. 228-A Vacuum Tube is  
obtained d irectly from the 250-volt generator through terminals 2 and 32 .  This 
voltage is  indicated by meter M 12B marked "GRID VOLTAGE."  The grid volt
age is  kept constant by field rheostat R21B which i s  controlled by the handwheel 
marked "250 VOLT GENERATOR." 

The gri d  bias voltage required for other · vacuum tubes is  obtained from 
potentiometer R5B which is connected across the terminals of the 250-volt 
generator. 

Two sets of four taps each are provided on potentiometer R5B. One set i s  
marked "MODULATOR TUBE," and the oth�r set i s  marked "THIRD AMPLI
FIE R TUBE." These taps are provided so that a s lightly different grid b ias 
voltage may be suppl ied when modulator and third amplifier tubes having differ
ent plate-filament i mpedances are used. The No. 212-D Vacuum Tubes are 
d iv ided into four classes, numbered 1 to 4, depending on the plate-filament im
pedance classification into which they fal l .  This classification of tubes is not in 
any way a gradation of quali ty and no one of these classes has .advantages over 
another. 
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Pla te Power Supply Circuits 

The power supply for the plate circuit of the No. 228-A Vacuum Tube i s  
obtai ned from t h e  4 ,000-volt terminals 1 7  and 34 .  Th i s  voltage i s  indicated by 
meter M l l B  marked ' 'PLATE VOLTAGE." The power supply for the plate 
circuits of the oth er vacuum tubes is obta ined from the 2,000-volt  terminals 
17 and :� 5 .  The voltages of both 2,000-volt gen e rators are control led simul
taneously by means of rh eostat R23B,  th e handwh eel of \Yh i ch is  marked "4000-
VOLT GENERATOR."  Consequently, when M l  l B  i nd icates 4 ,000 volts, 2,000 
volts wi l l  be avai lable at termi nals 17 and 35 and 4 ,000 volts at terminals 1 7  
and 34 .  These generators obtain  the ir  field excitation from t h e  250-volt gen
erator th rough terminals 5 and 6 .  

No. 125-.4 Reta rd Coil 
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A fi lter com posed of ret<c;.rdat ion eoi l L3B and condenser C l5B i s  connected 
i n  the positive lead of the 4 ,000-volt su pply. Another filter composed of retarda
tion coi l Ll 9B and condenser C27 A is connected in the positive lead of the 
2 ,000-volt supply. Both filter c ircuits i·educe the commutator ripple i n  the plate 
voltage su pply to th e vac u u m  tubes. 

Protection 
I n  01·der to protect th e operator, sw itches D4B and D 5E are provided which 

function to sh ut down the motor-generator sets whenever the rear door or front 

wi ndow panel is opened. 

M O D U L A T O R  

G R I D  C U R R E N T  

F I L A M E N T  

V O LTAG E 

250 VOLT 
G E N E R A T O R  
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ADJUS T M E N T  

4000 VOLT 

TIME D E L AY 

R E L AY 

P L A T E  V O LT A G E  

S W I T C H  

P L A T E  

OV E R LOAD 

R E L AY 

No. D-87739 Amplifier Unit-Front View-Window Panel Closed 

{ 26 ] 



For t h e  p rotect i on of  t h e  vac u u m  t u bes a n u m ber o f  r l ays a re pro,· i ded 

a n d  th e  c i rc u i t s  a re i n te r locked as  fol ] o,,·s : 

T h e  re lays S .t B  a n d  S 5 B  a re mou n ted i n  t h e  rea r of t h e  A m p l i f i r Un i t j u st  

above the fu se blocks.  The con tacts of  rel a �· S I B c o n t rol the field c i rc u i t  of  t h  
h i gh vol tage g n e rators .  T h e  con tacts o f  rel a.\· S 5B c o n t ro l t h e  f ie ld  c i rc u i t  o f  

t h e  2 0-v o l t  generator. Bot h relays a re 01w rated from t h e :250-,· o l t  s u pp ly . Con

seq u P n t ly, i f  t h e  2 50-\·o l t  ge n e ra t o r  i s  not su p pl y i ng \·o ]tai.te t o t he ra d i o  t rn n  -
m i lte r ,  i t  wou l d  be i m poss i b l  to f ' i ose rel ays S4 B a n d  �;'J B .  so t h e  d a n .!.ter o r  

a p p iy 1 n g plat£>  vol tage to  tu bes \\' i t h o u t  h e:f f i ng a gr i d  b i a s  \·o l t ;q.re i s obvia ted . 

I t  i s  necessa ry a l so to  p ro tect aga i n st a p p l ,v i ng po w (�l' t o  t h e  N o .  ���-A 
Wate r-coo led \'ac1 1 u m  T u be \\' i t h o1 1 t  h a v i n g coo l i n g wat r c i rc u l at i n g· a ro u n ct  

t h e R n ode.  T h is i s  accorn 11 l i s h ed h y  t he o pe rat i o n o f  re la .\' S 0 B  th rou g·h t h e  o n -

SPE ECH 
AM P L I F I E R  

T\JBE (No. 248 -A) 

SECONDARY SHUN T 
� E S I STANCE ' FOR T I B  

WAT ER S TRAINER 

T H I R D  
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T U B E  (No. 2 1 2 - 0) 
P O W E R  

A M P L I F I E R  
T U B E  (N o. 2 2 6-A) 
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tacts of relay S6B which is  control led by the rate of water flow in  the c ircu
lating system. If  the rate of flow varies abnormally due to obstructions i n  the 
intake, d ischarge or other portion of the circulating system, relay S6B wi l l  
function to  operate S5B. The contacts of relay S5B wi l l  open the field c ircuit 
of the 25-volt generator, thus removing the voltage from the fi lament circuits.  
With the removal of the fi lament voltage, the time delay relay SlB will  be 
de-energized and its contacts wil l  open the operating coil circuit  of S4B. The 
contacts of S4B wil l  open the field circuit of the h igh voltage generators, thus 
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removi ng the plate voltage from the transmitter. This  same protecti on 1s  
afforded when attem pting to start with the water supply shut off. 

Relay S I B ,  which is marked "4000-VOLT T I M E  DELAY RELAY,'1 i s  
mounted near the bottom on the left-hand side o f  the ampl i fier panel. This relay 
is energized whenever the filament voltage is  appl ied. Its contacts are in series 
with the operating co i l  of rel ay S4B ,  which controls the field c ircu i t  of the high 
voltage generators. An interval of 10 to 20 seconds i s  required for the t i me 
delay relay to operate, thus permi tting the vac u u m  tubes to warm u p  before 
the high voltage i s  appl ied.  

Relay S2B , which i s  marked "PLATE OVE RLOAD RE LAY, ' '  i s  mounted 
near the bottom on the right-hand side of the ampli fier panel . The operating 
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coil of S2B i s  connected i n  the negative lead of the h igh voltag·e generators a n d  
its contacts control the  operation of  relay S4B. Whenever excessi\·e cu rrent 
flows in the h igh voltage circuit ,  relay S2B trips,  thereby de-energ iz ing s. 1 B .  

The contacts o f  S4B open the field c ircuit  o f  the h igh voltage generators, thus  
removing the high voltage. It  i s  necessary to  reset relay S2B by hand once th e 
contacts have been tripped. 

Additional protecti on is  afforded th e vacuum tube circuits by fuses mounted 
in the rear of the Ampl i fier Unit.  The code numbers and rati ngs of the fu$es 
are l i sted i n  the section on Apparatu s Information.  
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Speech Amplifier and Modulator 

The audio frequency input voltage to the transmitter is applied across 
terminals 7 and 8.  A resistance network R l5B is inserted between the input 
transformer TlB which impresses the audio-frequency voltage upon the grid 
of the speech amplifier No.  248-A Vacuum Tube, VlB,  and terminals 7 and 8.  
The plate voltage for this  tube is obtained from the 2,000-volt generator through 
plate current meter M 5B and the series plate feed resistance R l l B .  The plate 
feed resistance R l l B  in conj unction with condensers C l8 .1B and Cl8.2B,  forms 
an equalizing network in the output circuit of VlB.  The plate current is indi
cated by meter M5B marked "SPEECH AMPLIF I E R  P LATE CURRENT." 

The audio frequency input voltage is amplified by VlB and its output volt
age is impressed upon the grid of the No. 212-D M odulator Vacuum Tube desig
nated V2B ,  through the coupl ing consisting of resistance R l l B  and condenser 
C l B. The grid bias voltage for V2B, as well as that for V l B ,  is obtained from 
grid bias potentiometer R5B through retardation coil Ll6B and resistance R4B.  
Grid current meter M l OB and grid leak resistance Rl3B are connected in  the 
grid circuit of V2B. Noise from the grid bias supply is reduced to a minimum 
by the fi lter, consisting of retardation coil Ll 6B and condenser Cl3B.  

The p late current for the modulator is supplied from the 2 ,000-volt genera
tor through plate feed resistance RlOB , audio frequency choke coil L2B , modu
lator plate current meter M9B and radio frequency choke coil Ll2B. The voltage 
is reduced to 1 ,500 by resistance RlOB.  The plate current of the modulator tube 
is indicated by M9B marked "MODULATOR PLATE CURRENT. " The audio 
frequency voltage of V2B , developed across coil L2B ,  is  impressed on the plate 
of the second amplifier through condenser C20B. One terminal of this condenser 
is designated 15 and connects to terminal 9 on the Oscil lator Unit. 

Third Amplifier 

The radio frequency input voltage to the third amplifier, which consists of 
a No. 212-D Vacuum Tube designated V3B ,  is  obtained from the stator of trans
former L8A located in the Oscil lator Unit. The position of the rotor which is 
adjusted by the control marked "THIRD AMPLI F I E R  INPUT," and the taps 
on the stator of the transformer, control the radio frequency input voltage to 
the Amplifier Unit and, consequently, the output of the transmitter. 

The grid bias voltage for V3B is obtained from potentiometer R5B. A 
flexible l ead permits connection to taps from potentiometer R5B, which are 
marked "THIRD AMPLI F I E R  TUBE . "  A retardation coil L22B ,  grid current 
meter M8B,  and radio frequency choke coils L9. 1 B  and L9.2B are connected in 
series in the grid circuit connecting to R5B. The flow of grid current is indicated 
by meter M8B marked "THIRD AMPLIFIER GRID CURRENT." Generator 
noise is removed from the grid circuit by the fi lter consisting of retardation 
coil L22B and condenser Cl4B.  

The D C  plate supply for V3B is obtained from the 2 ,000-volt generator 
through l ink switch D6B, plate feed resistance 9B, plate current meter M7B, 

[ 33 ] 



rad i o  l'requ en<:y choke coi l  L5B, and anti-sing c i rcuit  composed of inductance 
Ll 4 1 1  a nd res i stance H l 4 B . The plate voltage is  reduced by the series plate 
feed res istance R�l B .  By-pass condensers C l2B and C27 A connected in parallel 
th rough term ina ls Hi and 36 on the Amplifier Unit and terminals 11 and 4, 
respecti vely, on the Oscil lator Unit ,  are p ro\' i ded across plate feed resistance 
H �l l : .  The plate current is i nd i cated by meter l\ 1 7B marked "THIRD AMPLI
F I E H  P LATE CURRENT." 

The seriL'S c i rcu i t  condensers C-L l B ,  C4 .2B,  and C9B, connected in parallel 
w i th  i n ductance LnB, constitute the output c i rcuit  of vacuum tube V3B . Con
denser C�U fu nctions as a plate blocking condenser. A hand wheel, marked 
"T l l  I R D  Al\I PLI F I E R  TUN I NG,"  controls a sl iding contact on coil L6B and 
provi des a th l 'ee-turn conti nuous adj ustment of i n ductance .  A tap on L6B i s  
etlso pro\· ided fo l' a pprnximate ad ,i ustments. Resonance is  indicated b y  a m i n i 
m u m  read ing- o f  the plate current  meter l\ I 7 B. 

Th resi sta nces Rl7 . 1 B  and R 1 7 . 2 B  a re s h u nted across condenser C9B and 
serve as a load for the  t h i rd ampl ifier.  The rad i o  frequency current flowi ng· 
th l'OUj.dJ these resista nces i s  ind icated by m eter l\I6B marked "THIRD AMPLI
F I EH LOA D CURRENT." 

The th i rd a m pl i fier is  neutral ized by condenser C l 9A located in the Oscil lator 
Unit and adj u sted from the front of the osci l lator panel by the control marked 
"TH I I � D A j J  PLI F I E R  BALANC I NG CONDENSER." Duri ng the neutraliz ing 
operat ion ,  w h ich  \\· i l l  be described later, l ink switch D6B is opened and change
over switch D 7 B  i s  placed i n  the posit ion w hich connects low current thermo
couple H6 .2B in the cl osed c i rcuit  of V3B. The  neutral ized condition is  indicated 
L >�· meter l\ I OB .  

Po wer A mplifier  
R;tdio frequency gr id  \'Oltage for  the No.  228-A Vacuum Tube is  obtained 

from the output c i rcuit  of V3B through grid blocking condenser C5B and anti
sing- resi stance R26B. The grid bias of 250 volts is  obtained from the 250-volt 
generator throuirh the filter c ircuit  consisting of retardation coil  L l 5B and 
condensers C l 6B and C l9B , and the radio frequency choke coils LlO. l B  and 
L1 0 . 2 B .  

The DC plate supply for  V 4B is  obtained from the 4 ,000-volt supply ter
mirn1l through retardation coil L3B ,  plate current meter M2B, and radio fre
quency c h oke coil  Ll l B .  The plate current i s  indicated by meter M2B marked 
" PO\VER AMPLI F I ER PLATE CURRENT ."  

The filament of V 4B is  suppl ied from the 25-volt DC generator through 
re\'ersing switch D l B .  This switch is provided in the filament circuit so that 
the filament current can be reversed periodically in order to prolong the l ife 
of the filament. 

The output c ircuit consisting of tuning condenser C7B in  parallel with the 
series circuit composed of tuning inductance L7B and coupling condenser C lOB, 
receives its p ower from V 4B through condenser C6B.  The proper tuning and 
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roup l i ng condensers are ton n eded i n  c i rc u i t  t h ro u g h  t h e  a i d  of l i n k s . A. p p rnx i 

mate tuning adj ustment o f  L7B i s  obta i n ed by 1 1 1 <.'a n s  o r  a t a p  w h i c h  i s  p ro v i d l'd . 

The final  tu n i ng- i s  accorn p l i slH '<l l ' ro rn t h <::' f ro n t  o r  t h e  a 1 1 1 p l i f i <.1 l '  1wne l  l i .v 1 1 H.' a 1 1 ,::; 

of th e lrnn d ,,·heel marke<l " PO\\T E R  A M  P L !  F I  E R  T l T N I NC . "  I � es01 w rn·e i s  i n d i 
cated by a minimum readi ng o l ' t h e  pow er a m pl i l ie r  p l a t<.1 e u r re n t  m e t <.' r  �1 � 1 : . 

Th e ca pac i b n ce C l O B  cou ples t h <.' po w er a m pl i f i e r  ou t p u t  c i l 'c u i t  t o  t h <.1 

antenna and is  adj u sted i n  steps h�, sPle<: t i o n  o r  su i t a b l e  cou p l i n g: ca pac i t o rs .  

The power a m p l i f ier i s  neutra l i zed by con d<.' n se 1· C� I IL One t n m i na l o f  t h i s 
condenser i s  perma n e n t l y  c o n m'ded to t h e  p l a t e  t a p on eo i l  Li l ! , w h i l e t h e  ot h e :

term i nal i s  connecte<l to an a<lj u st a b l e  t a p  w h i c h  i s  p l cleed , !'o r a pa rt i e u l e:t r  
operating- frequenc.v ,  on t h e p r o r e r  t u r n  o l' co i l  U1 H a s  i n d i rn t ed i n  Ta l i ! <' I V  
on pag:e -11 . 

A.. 1 1 tennu  Circuit 
The antenna c i rc u i t  is t uned a pp ro x i m a t e l y  b.v e:td .i u st i n .!!.' t he t e:1 p  on t h e  

series a ntenna i n d u cbrnce L�B a n d  th e f i n a l  t u n i n g· i s  done l 'rom t h e fron t u f  
the ampl i fi e1· panel b y  a<l j u st i n g  t h e  h a n d w h ee l  rn a rked " ..\. N T E X X ...\ T l ' l\ 
ING." Resonance i s  i nd icated by <1 ma x i m u m d 1:1 l l ec t i on o r  1 1 1  ter Yl -l U  m a r ked 
"ANTENNA CURRENT." 

Radi o  frequency ch oke co i ls  Li:3. I B  and Ll:L�B a re c o n n ec t ed anoss t h e 

cou pl i ng condenser for the p u rpose of a l lowing stat ic  charges o n  t h e  a n t e n n a  
t o  ftovv t o  gTotmd. 

The radio  transmitter \\'as p ri m a r i ly c!esi µ:ned to opera t e  ,,· i th a ,l!,Tl rn � 1 cl 

connection or a groun ded counterpoise, but  a n  i ns u la ted c o u n t erpo i se 1 1 1a.\' he 
used if necessary. A terminal for th i s  connect ion is provi ded at t h e  top or t he 
transmitter and the req u ired chang·es are i nd icated i n  the  sch emat i c d i agTa m 
of the No. 87739 Amplifier Unit ( see page 2:1 ) . T h e  ca pa c i t_,. o f  the  counter
poise to ground should not be less than 5 , 000 mi cro-rn i e ro fa rad s i n  onil'l' to 
keep its voltage to ground below 1 ,000. 

Monitoring Rectifie ;o 

A monitoring recti fier is provided to rectify a portion o r  t h e  a n tenna c u r
rent for monitoring purposes. Th is  rectifier consists of a No. 205- I >  Vacuum 
Tube designated V5B, w ith the  grid and plate strapped tog-ether.  The  radio 
frequency input voltage for the operation of this recti fier  is obtained from t h e  
tapped condenser Cl 7B which is  connected across the coupl ing condenser C l  OB.  
The variable taps on condenser Cl 7B provide a convenient means for adj ust i n g  
t h e  input voltage t o  the rectifier. T h e  audio frequency component of the output 
passes through transformer T2B to terminals 2 1  and 22 for connecti on to rnon i

toring circuits .  The direct current component of the output is fed th rough relay 
S3B which closes contacts which may be u sed to operate local s ignal l igh t 
circuits through terminals 25 and 26 ,  thus affordi ng a v isual ind ication that t h e  
transmitter is in operation. 
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ADJUSTMENT OF APPARATUS 

TEMPERATURE CONTROL EQUIPMENT 

Tempe rn tu l'e A djustment  

The apparatus for the two temperature control circu its is  mounted on  one 
Temperature Control Panel located on the back of the No. 87738 Oscil lator Unit. 
The nameplate markings on th is  panel include either the designation "NO. 1 "  
o r  "NO.  2 , "  indicat ing the apparatus associ ated with a particular control circuit .  
The following adj ustment procedure applies to either control circuit  and there
fore reference to the numerical designations "NO. 1 "  and "NO. 2" are omitted. 
E ither of these two circu its may be adj usted without affecting the adj ustment 
of the  other. 

If it  should be necessary to change the temperature of either of the quartz 
oscillators, it may be done by adj usting the thermostat associated with the 
quartz oscillator whose temperature it i s  desired to change. The control knob 
for the thermostat is located on the oscil lator panel to the right of the ther
mometer. Push this  knob in until it engages the thermostat adj usting gear and 
turn it in either the "HIGH" direction to increase the temperature, or in the 
"LOW" direction to decrease the temperature. One complete turn of this knob 
w i ll change the temperature approximately 8 degrees C. The temperature of the 
quartz osci l lator should reach a constant value before any readj ustment of the 
thermostat is made. 

Should either of the temperature control c ircuits fai l  to functi on,  the con
tacts of the "HEAT CONT. RELAY" should be inspected. 

CA U TION : T H E R E  IS A PO TE NTIAL OF 1 1 0  VOLTS B E TW E E N  T H E  RE LAY 
FRAME A N D  GROU N D .  W H E N E V E R  ANY R E LAY ADJ U S TM E NT IS TO 
BE M A D E ,  T H E  POWER S H O U L D  BE C U T  O F F, TURNING " H EATER 
S U PPLY" SWITCH "OFF."  

If the contacts of the relay are properly maintained ( see instructions under 
Maintenance ) and mechanical adj ustments are correct, the relay will  retain its 
adj u stments for an indefinite period. The correct mechanical adjustments of the 
relays are made when the Oscillator Unit is tested and therefore, before attempt
ing to readj ust the contacts of the relay, the following simple tests should be 
made : 

NOTE : In making the following tests and adj ustments it should be noted that the 
" H E A T E R  S U PPLY" switch controls the power supply to both of the heat insu
lated chambers. Hence, if it is desired to keep the quartz oscillator whose tempera
ture control circuit is not being adj usted ready for use, the power should not be 
shut off longer than necessary. 

Turn " HEATER SUPPLY" switch "OFF." Remove the relay cover. O pen 
"TEST SWITCH." 

Turn "HEATER SUPPLY" switch "ON." Turn the potentiometer dial 
marked "RELAY CURRENT ADJ." in a clockwise direction as far as possible. 
This will cause maximum relay current to flow. Throw "TEST SWITCH" to 
the "TEST" position and observe the relay current meter and the operation of 
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the relay. The relay current should decrease and the relay should release at a 
value of current between 0.25 and 0 .35 mill iampere. Open the "TEST SWITCH ."  
The relay current should gradually increase and the relay should operate at a 
value of current between 0.4 and 0.7 mill iampere. 

Should the operation of the relay fail to fulfill the conditions specified m 
the preceding paragraph,  then it will  be necessary to readj ust the relay m 
accordance with the following procedure : 

M echaniccll Adjustment of Relay 

Turn the "HEATER SUPPLY" switch "OFF." Open "TEST SWITCH." 

Turn the knurled screw on the relay h olding the biasing spring so that the 
spring does not bear against the armature. 

Adj ust the right-hand contact screw until contact is made with the arma
ture. Adj ust the left-hand contact screw until the gap setting between th e 
contact and the armature is between 0.003 inch and 0.005 inch. The No. 74-D 
Gauge is  used to measure this gap setting. 

Adj ust each pole-piece until the gap setting between it and the armature 
is a maximum of 0.010 inch. This gap setting is measured with the No. 92-A 
Non-Magnetic Gauge when the armature is resting against the opposite contact 
screw and lock nuts are tightened. 

Turn " HEATER SUPPLY" switch "ON." Turn potentiometer dial marked 
"RELAY CURRENT A DJ."  in the clockwise direction unti l a maximum indi
cation of relay current is obtained. The relay current should be between 0.8 

and 1 .2 mill iamperes and should cause the relay to operate. 

Slowly decrease the relay current by means of the potentiometer dial unti l 
a value of 0.25 milliampere is obtained. If the foregoing mechanical adj ustments 
have been made correctly, the armature will remain in the "OPERATE " posi
tion. 

NOTE : The armature is in the "OPERAT E "  position when it is against the left-hand 
contact screw. 

Turn the knurled screw of the relay so that . the biasing spring bears against 
the left-hand side of the armature. Slowly turn this screw still further until  
the pressure of the spring against the armature causes the relay to release. 

Increase the relay current by means of the potentiometer dial until the relay 
operates. Decrease the relay current until the relay releases observing the relay 
current which should be between 0.25 and 0.35 mill iampere. 

If release does not occur between the specified l imits, change the pressure 
of  the biasing s pring against the armature, decreasing the pressure when the 
release current is greater than 0.35 mill iampere and increasing the pressure 
when the release current is less than 0.25 mill iampere. 

Starting with a current less than 0.25 milliampere increase the relay cur
rent until the relay operates and observe the operate current which should be 
between 0.4 and 0.7 mil l iampere. 
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H t h e  operate c:urren t  is  n ot with in the spec: i f ied l imits, change the gap 
sett i ng between t h e  left-hand contact scre\v and the armature a sl ight  amount 
( not more th a n  Yi:: of a turn of the right-hand screw ) ,  i ncreasing the gap if  the 
operate current i s  less than 0.4 mi l l iampere and decreasing the gap when the 
o perate current  i s  more than 0 .7 mi l l iampere. 

Determ i n e  whether the relay sti ll releases at a current value between 0.25 
and 0 . :15 mi l l i ampere. If th e relay no longer meets these requi rements c hange 
the  p ressure o r  the b ias i n g  spring u ntil the release current is  withi n  the l imits 
g iven . 

Turn th e potenti ometer dial marked "RELAY CURRENT ADJ."  i n  a clock
w i se d i rect ion  to its maximum posit io n .  Throw the "TEST SWITCH" to the  
"TE ST" pos i t ion a n d  observe the relay cu rrent. Th is  current should decrease to 
i t s  previous m i n imum val ue and the relay should release. Open the "TEST 
SW I T C H . "  The relay cu rrent should i ncrease to i ts previous maximum value 
and th e relay should o perate. 

Upon th e complet ion  of th i s  test turn ' 'HEATER SUPPLY" switch "OFF," 
and thrnw "TEST SW I T CH" to the "OPERATE" position . Replace the relay 
cover and turn " H EATER SUPPLY" switch "ON. '' 

PROTECTIVE DEVICES 

4 ,000- Volt T1'm e Delay Relay 

The t ime delay relay S l B  serves to keep the field circuits of the 2 ,000-volt 
generators open from 10 to 20 seconds after the filament voltage is applied. The 
a i r  escapement valve at the top of the relay, and the armature weigh t  at the 
bottom, should be adj usted so that the relay contacts close from 10 to 20 sec
o n ds after the generators are started. Turning the adj ustment at the bottom of 
the relay to the righ t raises the armature weight and accelerates the action. 
T h e  air escapement valve is  adju sted by turning the knurled screw at the top 
to th e right, thus closing the valve and retarding the action. 

Pht te Overload Relay 

T h e  overload relay S2B provides overload protection for the plate circuits 
of the vacuum tubes. The contacts of S2B are in series with the operating coil 
of relay S4B w hich controls the field circuit of the h igh voltage generators. 
Relay S2B is instantaneous in operation and should be adj usted by means of the 
th umb nut at the bottom of the relay to operate on 1 .5 amperes. 

RADIO FREQUENCY C IRCUITS 

B efore it  is possible to adju st properly the output of the transmitter, it is  
necessary to determine the value o f  the antenna current which indicates 1 kllo
watt in the antenna. T h is current depends u pon the antenna resistance at the 
operating frequency, and for any output,  the following formula for antenna 
current should be u sed : 

Antenna Current = V Antenna Power 

Antenna Resistance ( at operating frequency ) 

[ 38 ] 



T he a ntenna res i stance may be obta i ned from a n y  o n e  of a n um ber of 

meth o d s  of meas u reme nt,  or it may be d term ined b�· s ubst it uting an a rt i fic ial 

ante n n a  i n  place o f  t he real ante n n a .  The eleme n t s  of t he artificial a nte nna a re 

adj uste d  u n t i l t he ope rat i on of t he t ransm itte r  i s  t he same on e it he r  the re al or 
art i f i c i al ant enn a.  Unde r these cond i t ions,  t he res ista n ce of t he a rt i fic ial an

te n n a  is  appro x i mately e q u al to t he res istance of t he real ante nna.  Th is re si t
a nce is  u sed in the p reced i n g form ula to calculate the value of the a n te nn<l 

cu rrent .  

\V he n t he ntlue o f  t he a n te n na c u rre nt to g i \·e t he de s i red out put has been 
dete rm i ne d ,  the ad j us t ments of t he ra d i o  f re q ue ncy c i rc u i t s  should be made m 
ac ·o rda 1 1 c w i th the fo l lo\\· ing procedu re . 

TAnLE I -OSC I L LATOR TU N I NG AD.J UST !\I E N T  

F req11 e 1 1cy,  
/\ i f(}('11cle8 

500-lfiO 

l !l0- 1 000 

1 00 0 - 1 2 G O  

l 2 G O - l fi00 

No. l>-877:3'<' Osciffa t o r  U 11 it  

D l 2A 

T a n  �o. 3 

T a p  No. 2 

T a p  N o. 2 
Ta p No.  1 

J) ) 3A 

T a p  No. 1 
Tap No. 2 
Ta p !\" o .  3 
T a p  i\o.  4 

CA UTION : R E M O \. E  T H E  T H E l\ l\I O M E T E R  F R O M  T H E  H E A T  I N S U L A T E D  

C l l A :\l B E R  B E F O R E  R E M O V I N G T H E  T H E R M A L  E LE M E N T. 

O pen t h e w i nd o w  pa n el of the Osci llator Uni t  and re move the coYe rs from 

t h e  t wo h eat i n sulated chambe rs. Remo\·e the thermal eleme nts from the c h a m 

bers a n d  mou n t  on e a c h  element a N o .  D-87781 Q u a rtz Osc illator. 

The the rmal e leme n ts w i th the No. D-87781  Q u a rtz Osc i l lators m o unte d  in 

position s h o u l d  he rep laced in t he heat i n s u l ated chambers. Attach the grid 
connector i n  each chambe r  to the osci llator te rminal .  I nse rt t he t he rm ome ters. 

Re place t he cove rs of t he heat i n s u l ated chambe rs .  scre w i n g  the m down t i ghtly.  

Re mo\'e the No.  248-A Vac u u m  Tube from it s socke t .  Open t he cove r of t he 
osci l lator com pa rt ment l ocate<l between t he two heating chambe rs, and adj ust 

link s w i tch TH � A  and l ink S\ itch D t:=�A of coi l  L l A  t o  the tap nu mbe rs ind i 

c<1 t d i n  Tab le I .  Both l inks o f  D13A shal l  be on the same t a p  exce pt whe n the 

o�cilla t or grid c u rre n t  e x ce eds the y a ) ue ind i cated i n  Table IX, page 47,  I n  t he 
l a t te r  case ,  t h e  an · i J iary l ink o f  IH3A connects to tap 1 .  

Glose the c oYe r of t he osci l lator compartme nt and replace the vac u u m  tube.  
l ose the w indow panel .  

Operate "C RYST A L  SELECTOR" switch D 9 A  located o n  the oscillator 
panel to e ither posit ion "NO. 1'' o r  "NO. 2." Turn the "HEATER SUPPLY" 
switch locnte <l on t he Te m pe rat u re Control Panel to t he "ON" position.  Adj u s t  
the t hermostats from the front of t he osci llator panel so that the contacts j ust 
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TABLE II-FIRST AMPLIFIER TUN I NG ADJUSTMENT 

F l'cquency, 
Kilocycles 

500- 555 
555- 675 
(j75- 855 
855- 1 035 

1 035-1255 
1 255-1 500 

L4A 
Tap N11 111 b e r  

.. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . 7 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 2  

. . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  3 7  

. . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . .  2 8  

. . . . . . . . .. . . . . . . . . . .  ·- . . .  ' . . . . . . . . . .  22 

. . . . . . . . . . . . . .. . . . . . . . •. . . . . . . . . . . . . .  1 7  

touch.  This  i s  indicated b y  a minimum reading on t h e  "RELAY CURRENT" 
meters. Turn thermostat knobs in  the "HIGH" direction to increase the temper
atu res to approximately the temperatures specified for the operation of the 
No. D-87781 Quartz Oscil lators. One  complete turn of the knob wil l  change the 
control l ing temperature of the thermostat approximately 8 degree C. Final 
precise adj u stment of the thermostats should be made as the temperatures of 
the quartz oscil lators approach the operating temperatures. During the time 
wh ich is necessary for the quartz oscil lators to attain  their specified operating 
temperatures, the fol lowing radio frequency adj u stments should be made. 

Set the control of the input condenser C4A marked "FIRST AMPLIFIER 
INPUT" and the control marked "THIRD AMPLIF I E R  INPUT" at a mini
m u m .  The spanner wrench furnished with the Oscillator Unit is used to adj u st 
these controls. 

Adj ust inductance coils L4A and LlOA located in the shielded compartment 
access ible  from the rear of the Osc i l lator Unit, to the tap numbers that are 
indicated in Tables II and III. Coil L4A is in the right-hand compartment and 
coil LlOA is in the left-hand compartment. The taps on each coil have n umerical 
des ignations. The flexible leads on the stator of the coupling transformer L8A 
located in the left-hand compartment, connect to tap 4. The two leads should be 
connected to simi larly n umbered taps. 

The triple-pole double-throw switch D4A located in  the left-hand compart
ment should be in the position that connects the high current thermocouple 
H 7 . 1 A  in the closed circuit of the second amplifier. 

No. D-87739 Amplifier U nit 

Adj u st inductance coils L6B, L7B, and L8B, and condensers C7B, and 
Cl OB to the approximate tuning adj ustments indicated in Table IV, page 41 .  

TABLE Ill-SECOND AMPLIFIER TUNING ADJUSTMENT 

F}·equency, 
Kilocycles 

500- 545 
545- 645 
645- 755 . 
755- 895 
895-1065 

1 065-1305 
1305-1500 

LlOA 
Tap Number 

. . . . . . . . . . . . . . . . . . . . . . . . .  ·• . . . . , . . .  53 

. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . • . . 43 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . • 34  

. . . . . . • . ' . . . . . . . • . . . . . . . . . . .  ' . . . . .  27  
• . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 20 
. . . . . . . ' . . . . . . . . . . . . . . .  . . . . . . . . . . . 1 0  
• • •  , , ,.  . .. . . .  , • •  !'; • • • • • • • • • • • • • • • • • • . .  0 
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TABLE IV-APPROXIMATE TUNING ADJUSTMENTS FOR THE No. D-87739 AMPLI

FIER U NIT OF No. 6-B RADIO TRANSMITTER 

Freque n c y ,  
K i locycles 

1 . 500 

I .000 

750 

500 

V."a ve 
Length 
J\:iete1·s 

2 0 0  

300 

4 0 0  

G O O  

A nten n a  
RPsist

a n ce 
O h m s  

G 
10  
1 5  
::! O  

G 
1 0  
) ;i 
� "' '  

6 
1 0  
1 5  
'.!II 

6 
VI 
1 5  
2 0  

G 
1 0  
15  
:rn 

h 
1 0  
1 5  
2 0  

6 
1 0  
1 5  
2 ()  

G 
1 0  
lr i  
2 0  

13 
r n  
1 5  
21.1 

6 
1 0  
1 �  
20 

T u n i n g  
Capac ita

.
nce 

MF t C I B )  

Coup l i n g  
Capacita n c e  
MF t C l O B J  

1 . 0 0 0  WATTS 

0 . 0 0 0 7 5  
0 . 0 0 0 i 5  
0.000i5 
0 . 000i5 

i 5 0  

0 . 00 0 i 5  
0 . 0 0 0 7 5  
0 . 0 0 0 7 5  
0 . 00075 

500 

0 . 0 0 0 i 5  
0 . 0 0 0 7 .). 
O.OOOi :, 
O.OOOi .1 

0.0 1 7 5  
0.0 1 2 5  
0 . 0 1 2 .'i  
0 .0 1 00 

WATTS 

0. 0 1 75 
0.0 1 5  
0 . 0 1 2 5  
0 . 0 1 0 0  

WATTS 

0 . 0 2  
0 . 0 1 7 5  
0 . 0 1 5  
0 . 0 1 2 5  

1 ,000 WATTS 

0.001 5 
0 . 4W 5 
0 . 0 0 1 2 5  
0 . 0 0 1 5  

0 . 0 2 2 5  
O . O l i 5  
0 . 0 1 5  
0 . 0 1 2 5  

7 5 0  WATTS 

0 . 001 � 5  
0 . 0 0 1 2 5  
0 . 0 0 1 2 5  
0 . 00 1 2 .'i 

0 . 0 2 � 5  
0 . 0 1  7 5  
0.0 1 5  
0 . 1) 1 2 5  

5 0 0  WATTS 

0 . 0 0 1 2 5  
0 . 0 0 1 2 5  
0.00 1 2 5  
0.00 1 25 

0.0250 
0 . 0 2 0  
0 . 0 1 ·: 5  
0 . 0 1 5  

l , 000 WATTS 

0.002 
0.002 
0.002 
0.002 

i50 

0 . 00 1 75 
0 . 0 0 1 7 5  
0 . 00 1  i 5  
0 . 0 0 1 7 5  

5 0 0  

0 . 0 0 1 5  
0.00 1 5  
0.00 l i 5  
0 . 0 0 1 7 5  

0 . 0 3  
0 . 0 2 5  
0 . 0 2  
0 . 0 1 7 5  

WATTS 

0.03 
0 . 0 2 5  
0.02 
0 . 0 1 7 5  

WATTS 

0.0325 
0.030 
0 . 0 2 5  
0 . 0 2  

1 , 000 WATTS 

0.00275 
0 . 0 0 2 7 5  
0.003 2 5  
0.00300 

7 5 0  

0 . 0 0 2 5  
0 . 00275 
0.003 
0.003 

500 

0 . 0 0225 
0.00225 
0.003 
0.0025 

0.0475 
0 . 040 
0.0350 
0.0300 

WATTS 

0 . 0475 
0.040 
0.0350 
0 . 0275 

WATTS 

0 . 04 7 5  
0.040 
0.0375 
0 . 0 3 0 0  
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Th i rd 
A m p l i fier 

Tuning,  
Tu1·ns 
t L6 13 )  

8 
8 
8 
8 

8 
8 
8 
8 

1 2  
1 2  
1 2  
1 2  

l �  
1 2  
1 2  
1 2  

1 2  
1 2  
1 2  
1 2  

1 8  
1 8  
1 8  
1 8  

1 8  
1 8  
18 
1 8  

1 8  
1 8  
1 8  
1 8  

3 1  
3 1  
3 1  
3 1  

3 1  
3 1  
3 1  
3 1  

3 1  
3 1  
3 1  
3 1  

Powe1· 
A m p l i fier T u n i n g  

Tu n i n g- Plate 
Tap, Tap, 

Turns Turns 

8 
8 
8 
8 

8 
8 
8 
8 

\) 
9 
() 
() 

() 
9 
\) 
9 

9 
n 
9 
fl 

1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 5  

I L7Bl 

7 
7 
7 
7 

8 
7 
8 
8 

8 
8 
8 
8 

9 
9 
() 
9 

9 
9 
9 
9 

() 
() 
9 
9 

1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
1 0  

1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 4  

1 4  
1 4  
1 4  
1 5  



Connect the flexible lead from condenser C21B to turns of coil L6B as 
fol lows : For frequencies from 500 to 750 k i locycles the condenser tap shall be 
connected to turn 34 ; for freq uencies from 750 to 1,500 kilocycles the condenser 
tap shall  be connected to twice th e n umber of turns to which the tuning tap of 
L6B is connected.  For example, if the tuning tap is on turn 8,  then the con-
denser tap shall be connected to turn 16 .  ·� ' 

The triple-pole double-th row switch D7B located to the right of load resist
ance Rl 7 B and below tuning condenser C7B, should be in the position that con
nects the h igh current thermocouple H6. 1B in the load resistance circu it. The 
" H EATE R" of thermocou ple H 6 . 1 B  should be short-circuited with short-circuit
ing- stra p D8B during th e prel iminary tuning of the transmitter. The short
circuit  stra p is removed when th e transmitter is tuned. 

In the lower left-h and corner and to the rear of  the Amplifier Unit there are 
two sets of taps from potentiometer R5B.  Each set of taps is marked " l ,  2, 3 ,  
4" corresponding to the classification numbers of the No.  212-D Vacu um Tubes. 
The flexible lead on the terminal board marked "MODULATOR TUBE" should 
be connected to the tap number which corresponds to the classification number 
etched on the modulator tube. The flexible lead on the terminal board marked 
"THI RD AMPLIFIER TUBE "  should be connected to the tap number which 
corresponds with the classification number etched on the third amplifier t ube.  

The field rheostat controls located on the front of the ampl ifier panel sh ould 
be turned in a clockwise direction for minimum generator voltage. The "PLATE 
VOLTAGE" switch D3B should be "OFF." The water inlet and outlet valves 
controlled from the inside of the Ampl ifier Uni t  and located in front of the two 
No. 212-D Vacuum Tubes should be in the "ON" position . The motor-generator 
sets are started by operating the top button of the "MASTER CONTROL" 
switch D2B. This starts both motor-generator sets and at the same time the 
pump motor thereby starting th e circulation of the cooling water. The water 
pressure sh ould be adj usted in accordance with the procedure outl ined on 
pages 56 to 59 i nclusive. 

The control of the field rheostat in the center of the amplifier panel marked 
"250-VOLT GENERATOR" should be adj usted until meter M12B marked 
"GRID VOLTAGE" indicates 250 volts. This voltage is necessary to close relays 
S4B and S5B . Relay S4B is closed through operation of switch D3B, and relays 
S2B and S l B .  Relay S l B  operates when the filament voltage attains a valu e  of 

22 volts. Relay S5B operates th rough the contacts of water flow relay S6B. 
Relay S6B is  operated by the differential  pressure from the Venturi T ube. 

The filament voltage should be adj u sted by field rheostat control marked 
"24-VOLT GENERATOR," u nti l  meter M lOB marked "FILAMENT VOLT
AGE" indicates 22 volts. 

After the relays have operated i t  is possible to close the field circuit  of the 
high voltage generators by pushing the top button of the "PLATE VOLTAGE" 
switch D3B. The plate voltage should be adjusted by the rheostat control marked 
"4000-VOLT GENE RATORS" until meter M l l B  marked "PLATE VOLTAGE'' 
indicates 4 ,000 volts. 
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CA UTION : T H E  " PLATE VOLTAGE" SWITCH S H O U L D  g E  I N  T H E  " O F F "  
P O S I T I O N  W H E N EV E R  ADJ U S T M E N T S  A R E  B E I N G  M A D E  E I T H E R  I N  
T H E  S H I E L D E D  C O M PART M E N T O F  T H E  O S C I LLATOR U N I T  O R  F RO M  
T H E  REAR OF T H E  A M PL I F I E R  U N IT.  

TUNING OF RADIO FREQUENCY C I RCUITS 

No. D-87738 Oscil!a to r Unit 

The input voltage to the first amplifier is contro l led by condenser C4A, 
whose control is marked "FIRST AMPLIFIER INPUT." Increase this con
denser a sufficient amount to enable tuning of the first ancl seconct ampl i fier out
put  circuits. Tune the output circuit  of the first ampl ifier to resonance by means 
of condenser C8A marked "FIRST AMPLIFIER TUNING. " The seconct ampl i
fier output circuit  is tuned by means of conctenser C 1 6A. This control is marked 
"SECOND AMPLIFIER TlTNING." 

NOTE : Resonance i s  i n dicated in  a l l  c i rcu i ts except the anten na by an  adj ustment to 
m i n i m u m  plate c u r rent of the t u be whose output c i r c u i t  is b e i n g  a dj u sted. I n  the 
antenna c i rc u it resona nce i s  i n d i cated max i m u m  a n tenna c u rrent .  

The input control condenser C4A should be adj usted until  th e 1frst ampl i fier 
output current meter indicates the value of current spec i fied for the operating 
frequency as shown on page 62.  

When the plate circ uits of the first and second amplifiers are in  tune with 
the frequency of the oscil lator, and the values of current fulfil l  the requi 1·ements 
in Table IX, page 47, shut down the transmitter by pushing the lower button 
of the "MASTER CONTROL" switch . Open link switch D5A mounted on the 
rear of plate current meter M4A. Throw triple-pole double-throw switch D4A 
to the position connecting the low current  thermocouple H7.2A in the output 
circuit of the second amplifier, and short-circuit  load resistance R17 A by clos
ing link switch D7 A. Switches D4A and D7 A are located in the left-hand 
shielded compartment accessible from the rear of the Osci llator Unit .  

Push the top button of the "MASTER CONTROL" switch, adj ust the 
plate voltage to 4,000. Adj ust i nput control condenser C4A until meter M7 A 
( Second Amplifier Output Current ) indicates a value of current within the 
full scale of the meter. Adj ust "SECOND AMPLIFIER BALANC ING CON
DENSER" ( C 12A ) until  meter M7A indicates a minimum. ( Use spanner 
wrench to adj ust condenser C 12A . )  

The second ampli fier is now neutralized. Shut down the transmitter by 
means of the "MASTER CONTROL" switch. Th row triple-pole double-throw 
switch D4A back to i ts in itial position connecting the h igh current thermo
couple H7. 1A in the circuit, and open l in k  switch D7 A.  

No. D-87739 Amplifier Unit 

The control marked "THIRD AMPLIFIER INPUT" located on the Oscilla
tor Unit controls the input to the third amplifier as well as the output of the 
transmitter. This control is adj usted, by means of the spanner wrench, to a 
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va lue s u t l i c ient to enable tuning of the th i rd ampl ifier and the power amplifier. 
I f  i ns u t l i c ienf i n put is  obta i ned w h en the "TH I RD AMPLI F I E R  I NPUT" con
trol is at a maximum, increase the number of t u rns on the stator of the coupli ng 
trans former L8A by connecting the flexible leads to the next h igher tap number. 
The leads should be connected to correspondingly numbered taps. 

The th i rd ampl i fier is  tuned by adj usting the control marked "TH I R D  
A l\I PL I F I E R TU N I KG." If resonance cannot b e  obtai ned b y  adj usting this 
control , it  wi l l  be necessa ry to adj ust the tap on i nductance coi l  L6B . Resonance 
in th i s  c i rcu i t  is ind icated by a minimum alue of plate cu rrent on meter M7B 
marked "TH I R D A l\ I P L I F I ER PLATE CURRENT." 

The th i rd ampl ifier is  neu tra li zed after the  power ampl ifier output c ircu it  
and the  antenna c i rcuit  a re properly tu ned. T h e  neutral iz ing operat ion i s  s imila1· 
to that described for the  sel'ond ampl i f ier. The h igh voltage should be removed 
by operating the " l\ I ASTE H CONTROL" S\\' itch. Link s\\· itch D6B mounted on 
the  l e ft u pper sect ion o r  the  frame near rad i o  frequency choke coil  L5B i s  
opened .  Tri ple-pole dou ble-th row switch D7B is  placed i n  t h e  position connecting 
the low cunent thermocou ple H6.�B in the cl osed c ircu it. Sw itch D7B i s  
mou nted o n  t h e  t hermocou ple panel located i n  the  rear of  t h e  Ampl ifier Unit 

TADLE \'-POWER A �I PLI FIER TUN I NG FOR NOR MAL A ND REDUCED POWER OUTPUT 

.rl n t n u w 
Pon·er 

1 ,000 watts -;-50 \\' atts 500 ' atts 

Pou·er A mplirier 
Pla te Cw.,. nt 

0.85 a m p  res ( ±0 .10 )  0 .70 am peres ( ±0 .05)  0 .58  a m pe res ( ±0.05 ) 

Pow , . A mpli.tie r 
01dp11 t Cu rrent  

1 -1  a m peres ( ± 1 . 0 )  12  am peres ( ± 1 . 0 )  1 0  a mperes ( ± 1 . 0 )  

to  t h e  r ight  of  load res istance RI7B .  Appl�· the h ig·h \'Oltage by operating the 
"PLATE YOLTAGE" switch . Adj ust condenser C HJA b�' the control marked 
"T H I RD A l\I PL I F I E R  BALA N C I NG CONDENSER" on the osci l lator panel, 
unt i l  meter M1 1B marked "TH I I � D  AMPLI F I ER LOAD CURRENT" on the 
ampl i f ier  panel ind i cates a mi nimum value.  ( Use spanner wrench to adjust 
conden:-;er  C l  �IA . )  D i sconnect the high \·oltag·e by operating the p ush button 
swi tch . Throw swi tch D7D i n  the posit ion connect ing- the h igh current thermo
couple H 6 . 1 D  in the load resi stance c ircu it, and close l ink switch  D6B.  The thi rd 
ampl i f ier i s  now ready to be operated as a neutral ized radio frequ ency amplifier. 

Apply the plate oltap:e by means of the push button S\\· i tch and tune the 
output c i rc u it of the power ampl ifier by adj usting the inductance coi l  L7B until  
t h e  plate current i ndicated on meter M2B marked "POWER AMPLIFIER 
PLATE CUR RENT" i s  a minimum. The "POWER AMPLIFIER OUTPUT 
CURRENT" indic<:lted on meter M3B sh ould not indicate more than 1 5  amperes. 
H a greater current than 1 5  amperes is attai ned when the c ircuit  is tuned, i t  
may be reduced b y  adj usting the "THIRD AMPLIFIER INPUT." 

A pproximate adj ustments of L7B are made by moving the plate and tuning 
taps, and final adj ustments ;U'e made by means of the hand-wheel marked 
"POW E R  AMPLIF I E R  TUNING." 

NOTE : T h e  pl ate tap a n d  tuning t a p  o f  L7B shoul d b e  placed on the same turn of 
inducta nce. 

[ 44 ] 



TABLE V I-ADJ UST M E NT OF P o w 1m A M P L ! F ! E l{ T l l N [ N(; A N [)  A NT E N l\:A COU P
LING CONDENSERS FOR PROPER OUTPlTT l l\I PE IM N C E  ( See Ta b l e \' ) ) )  

I N l l JCATJO N 

Plate C ll !Tl' nt  hi)..!·h a n d  
Output cu rren t h iµ:h 

Platt' cu rrent high an d 
Output cu rrent low 

Plate c u rren t  l ow a n d  
Output c u r ren t  low 

Pl ate cu rrent low a n d  
O u t p ut cu rre n t  high 

Dec rea , e co u p l i n g· ( i ncrpa st> C J . O i l ) 

I n e n•a Sl' L u n i n .e: conde n sl' r C I B  

I n c rease cou p l i n .!.!' 1 d eneasl' c 1 0 1n 

l Plate a n d  output eu rre n ts refo ned t o  a rl' for po we r a m p l i fi e r. )  

Tune the a nten na c i rc u i t  by adj u st i ng: i n d u c t a n ce coi l  L� B u n t i l  t h (' a n t e n na 
cu rrent becomes a max i m u m  as i n d ica t ed b,v m et e r  :\ I 4 B  m a rked " ...\ 1\ T E .'.'\ .'.'\ .l.  
CURRENT." The anten na c i rc u i t  i s  t u ned app rox i m a te ly h.\· m ea ns o r  t h e  
adj ustable tap on  i nductance co i l  L� B .  a n d  fi n al a<lj u st m  n t s a re m a d e ' i t h  t h e  
hand-\\·h eel marked "ANTEN..'.'\A T l l ::r\ I :--J ( ; . "  As t h e  a n t e n na c i rc u i t  i s b rough t 
into resonance, t h e  output  c u rrent o f  the power  a m pl i f i e r  w i l l  d <. '!'(lase.  i n di 
cating that energy is be i ng: tran s fe rred to  t h e  a nten na . .-\ ca re fu l  rea d.i u s t nw n t  

of the power ampli fier output  c i rc u it t u n i ng: a n d  then  o f  t he a ntenna t u n i ng 
should be made. Regardless of the value o f  t h e  anten na cu rrent .  t h e  po,,· e r  
amplifier output cu rrent and t h e  power ampl i fier plate cu rrent should  h e  read
j u sted as  nearly as  possible to the  exact \·a lues g ive n  i n  T a b l e  \ ' .  

The ranges of  currents in  Table V a re those w i th i n  ,,·h ich at i s factor.v 
operation may be expected, if i m possible to adj ust to  t h e  exact values given .  

For a given antenna power, the  power a m p l i fier plate c u rrent  is a mea s 1 1 r  
of the impedance offered to the  rad io frequency output \·o ltage o f  t h e  pm,·er 
ampl ifier by the circuit com posed of L7B, C7B, C l OB and the cou pled anten na 
circ uit. A change in value of either tuning or cou p l ing condenser ( fo l lowed h.\· 
a retuning of mductance L7B and L8B ) cha nires both the power ampl i fier out
put current and the power ampl ifier plate current .  The e ffect of a drn nge in  
the coupling capacity is to p roduce a large variation in  t h e  power a m p l i fie r  
output current.  A change i n  the  tun ing capacity ,  howe,·er, resu lts i n  a larg:e 
variation in  the power ampl ifier plate cu rrent. Tables V I  and V I I  indi cate in  

TABLE V I I-ADJUSTMENT OF POWER AM PLIFIER TUN I NG A N D  A NTENNA COll J ' -

LING CONDENSERS FOR PROPER OUTPUT I M PEDA NCE 

INDICATION 

Plate current OK and 
Output current 

Output current OK and 
Plate current 

. . . .  high 
. . . .  low 

. . . .  high 
. . . .  low 

A DJ USTMENT 

Decrease ClOB then see Table V I  
I ncrease C l OB then see Table VI 

Decrease C7B then see Table VI 
Increase C7B then see Table VJ 

( Plate and output currents referred to are for power ampl ifier. ) 

[ 45 ] 



rnnvenient tabular form some suggestions for the adj ustment of the tuning 
condenser C7B and coupl ing condenser C l OB,  wh ich may be used in adj ust ing 
the power a m p l i fier plate c urrent and the power amp l i fier output current to 
w i th i n  the ,·::d ues speci fied in Table V, page 44.  

Some further consi derations of  the adj ustment of  tun ing condenser C7B 
and coupl i ng condenser Cl OB fol low and may prove helpful .  

There a re two methods of i ncreas ing: the power amp l i fier plate circuit 
i m peda nce. One mdhod is  to i ncrease the reactance of th e condenser branch of 
the output c i rcuit ,  i .e . , decrease the val ue of the tuning condenser C7B ; the other 
meth od is  to loosen the coupl i ng, i . e . ,  i ncrease the capacity of the coupl ing con
dt•n ser C I  O I L  Tlw two methods have the same effect on the power ampl i fier plate 
e u rrtint  ( a  decrease)  but the first method decreases the power amp l ifier output 
cu rren t ,  wh i le  the latter i n c reases it .  For a decrease in power ampl ifier output 
e i rc u i t  im pedance the reverse holds true ; the tun i ng condenser C7B may be 
increased or  the cou pl ing condenser C l OB may be decreased in capacity. Either 
o f  th ese 1 \V O adj ustments wi l l  increase the plate current. However, the power 
ampl i f ier  closed c ircu it  cu rrent is increased in the first adj ustment and decreased 
in th e second adj ustment. 

It wi l l  be found that large changes in e ither condenser C7B or ClOB may 
req u ire a change in the taps on tuning inductance L 7B. ( Both taps are moved 
togeth er. ) Th i s  tap chang:e wi l l  amount to one or two turns and must be 
obta ined by t r ia l .  The data gi ven in Table VIII indicates the d irections the tap 
change w i l l take in order to bring the circu it  again  in tune.  

TADLE V i l  1 -AD.J UST M ENT OF POWER A M PLIFIER TUNI NG INDUCTA NCE 

CA l'ACITY C HA NGE ( la rge cha nges only )  TAP C HANGE 

I nc rease In  C7B . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  , , . . . .  Decreas(� turns 
Dl•crease In  C7B . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Increase turns 
I n c rease I fl C l  OB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Decrease turns 
Dl•c n•ase In Cl OB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ncrease turns 

In cases where one current ( Table V) is within the i ndicated range and 
the other one is not, the procedure in Table VII should be followed as the first 
operation. This wil l either bring both currents to proper values or will enable 
Table V I  to be used for the second adj ustment. 

When the adj ustments are made in  this manner it is desirable to keep a 
record of current  ind ications for the various capacities used. Thi s  record may 
take the fol lowing form : 

Value of Value of Power Amplifier Power Amplifier Antenna 
C7B ClOB Output Current Plate Current Power 

The adj ustments giving currents nearest to the exact values of Table V 

may then be chosen. The c losed circuit inductance L7B should be adjusted to 
give a minimum power amplifier plate current, and the antenna inductance 
L8B should be adj usted to give a maximum antenna current. The output of the 
transmitter may now be adj usted to give the antenna current corresponding to 
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TABLE I X-TY PICAL METER READI NGS 

OSCILLATOR U N IT 

First Ampl ifier Grid Cu rrent 
Osci l lator Grid Current 
Second Ampl ifier Grid Cu rrent 
First Amplifier Plate Current 

Osci l lator Plate Current 
Second Amplifier Plate Cu rrent 
Fi rst Am plifier Output Cu rrent  
Second Ampli fier Output Current 

A M PLIFIER U N IT 

Speech Amplifier Plate Cu rrent 
Antenna Cu rrent ':' * 
Power Ampl ifier Output C u rrent  
Power Ampli fier Plate Current 

Leakage Cu rrent 
Modulator Grid C u rrent 
Mod ulator Pl ate Current 
Third Amplifier Gri d Current 

Third Amplifier Plate Current 
Th ird Ampl ifier Load Cu rrent 
Fi lament Voltage 
Grid Voltage 

Plate Voltage 

iJOO to 1 500 K i locycles 

0 to 2 m i l l iamperes 0 . 1  to 3 m i l l i amperes * 3 to 1 5  m i l l iamperes 50 to 80 mi l l i am peres 

55 to 70 mil l iam peres 70 to 90 mi l l iampe res 
See page 62 
l to 1 .5  am peres 

500 to 1 500 K i locyclPs 

30 to 40 mil l iamperes 

1 3 to 1 5  amperes 0.75 to O.!J5 am peres 

0.5 to 1 0  mil l iampe res 0 70 to 1 20 mill iamperes 0 to 3 mil l iamperes 

1 00 to 225 mil l iam peres 50 to 1 25 m i ll iamperes 22 volts 250 volts 

4000 volts 

* The end turns of L l A  shoul d be short-c i rcu ited by the auxi l iary l i n k  of 
D 13A if  the Oscil lator  Grid Current otherwise exceeds 3 m i ll iamperes. ll nder no 
circumstances should the grid cu r rent  b<:> al lowed to exceed 4 m i l l iamperes, as  the 
quartz plate may be damaged. 

* * The antenna cu rrent wili equal the square root of the quotient of 1 ,000 
divided by the effective antenna resistance at the operati ng frequency. 

the desired powei' output by adj usting the control on the oscil lator panel markerl 
"THIRD AMPLIFIER I NPUT." With this adj ustment made, the transmitter 
should be retuned and the values of current indicated by the meters should 
be as shown in Table IX. 

With an antenna current of the proper value,  the power ampli fier outpu t  
current should fall within the l imits noted in Table V. If t h e  power amplifier 
output current is less than the value noted, a readj ustment should be made 
u sing the larger capacity in ClOB.  If  the output current is greater than indi
cated in Table V, a readj ustment should be made using a smaller capacity in 
Cl OB. 

In a very few instances the correct valu e  of power ampl ifier plate current 
cannot be obtained with the taps of inductance L7B connected to the same turn. 
In these cases the value of C7B which gives the nearest h igher valu e  of power 
amplifier plate current should be used, and the following tap adj ustment on 
L7B shou ld be made. The tap on the u pper slider of L7B ( wh ich connects to 
the plate circuit of V 4B through condenser C6B )  should be moved toward the 
front panel the necessary number of turns to bring the plate current to the 
correct value. The effect of decreasing the number of turns decreases the plate 
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l'. i n: u i t  i m pedanl'.e \r ithout greatly affecting the power ampl ifier output current. 
Th i s  adj ustment should not be resorted to unless it is impossible to obtain the 
correct adj ustment by the methods already outlined.  As a general rule the power 
a m pl i fier output cu rrent may be adj usted by changing C l OB ,  and the power 
am pl i fier plate l'. ll lTent by changing L7B and C7B.  

W h en the final readj ustments of the transmitter are made, the meter indi
cat ions  should be as shown in Table I X. 

RECAPITULATI ON O F  T U N I NG ADJUSTME NTS 

Adj ust the oscil lator output inductance LlA, and the firnt and second ampli
f ier inductances L4A and LlOA ,  res pecti,·ely to the taps indicated in Tables I ,  
I I , and 1 1 1 .  For the  trial settings of the  Ampl ifier Unit  use  the valu es of  tuning 
l'.ondenser C7B and tuning inductances L6B and L7B given in Table IV on page 
11 0 . It is desirable at lil'st to couple the antenna circuit, by means of condenser 
C 1  O B ,  as loosely as possible to the power amplifier output circuit .  An initial 
value o f' condenser Cl O B ,  larger by 0 .005 microfarad than the val ue given in 
Table IV, sh ould be used. Gradually t ighten the coupling by decreasing the value 
o f' condenser C 1  OB to the approximate value given in Table IV. 

Adj ust "TH I RD AMPLI F I E R  I NPUT" to a minimum. Adj ust "FIRST 
AMPLI F I E R  I NPUT" to an amount sufficient to enable tuning of the first and 
second amplifier output ci rcuits. Neutralize the second amplifier. 

I ncrease th e "TH I R D AMPLIFIER I NPUT" sufficiently to enable tuning 
o f' the th ird ampl i fi er, power amplifier, and antenna circuits. Tune for min imum 
th ird amplifier plate current and power amplifier plate current, and maxi mum 
antenna current. Compare the power amplifier output current with the values 
given in  Table V,  and make the necessary circuit adj ustments as indicated in 
Table VI o r  VII.  ( Tables V,  VI and VII are on pages 44 and 45. ) Neutralize the 
th ird ampl ifier. 

Adj ust the antenna power to the value  desired. It is desirable to m ake 
initial adj ustments w ith a low plate voltage and a low radio frequency input 
until  the transmitter is approximately tuned. The plate voltage and radio  fre
quency input control may then be increased to normal without danger of excess 
currents due to maladj ustments. 
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No. D-88218 WATER CI RCULATING SYSTEM 

The No. D-882 18 Water Circulat ing System consi sts of a \\·ater c ircu lat ing 
pump,  a radiator, an expansion tank, control valves and the necessary p i p i ng 
to connect the system to the tra nsmitter. This system provides for the d i ssipa
t ion of the heat developed on the anode of the No. 228-A Vacuum Tube. Th is  
heat, unless diss i pated as rapidly as produced, w i l l  destroy the tube w i thin a 
short time. For th is  reason, the transmitter is  1wovided with a device wh ich 
automatically removes all power from the No. 228-A Vacuum Tube whenever 
the water flow is  materially reduced due to obstr uction in the system or for 
other reasons. Protection is afforded by the use of a Venturi Tube in conj unc
tion with a No. 226-A Relay. Contacts are provided on th is  relay wh ich are 

No. 226-A Relay 
operated by the motion of two opposed metal bellows. The operation of the 
relay is as follows : Pressures of d ifferent magnitudes which are establ ished at 
two separate points i n  the Venturi Tube by the water flow i n  the system, are 
transmitted through tubular connections to the metal bellows. The d ifferential 
pressure establ ished i n  the bellows causes one to expand and the other to con
tract, closing or opening a contact through the medium of a multi-lever and 
push rod. 

The correct water flow is obtained by adj usting the i nlet valve so that a 
differential pressure of not less than 1 5  pounds and not more than 22 pounds 
is  indicated on the two gauges connected with the No. 226-A Relay. The differen
t ial pressure is read as follows : When the u pper gauge indicates a vacuum 
( i .e . ,  to  the left of the "O" ) the differential pressure i s  the sum of the two 
gauge readi ngs. When the u pper gauge indicates a pressure ( i .e . ,  to the right  
of  the "O" ) the differential pressure i s  the difference between the  two gauge 
readings. 

Inside of the Amplifier Unit in front of the two No. 212-D Vacuum Tubes 
are the controlling handles for two valves at the bottom of the Amplifier Unit.  
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Scherruatic Diagrc1 1n of the No. D-88218 Wa ter Circula ting System 
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These valves are in the inlet and outlet of the water circulating system and 
must,  of course, be open during operation of the transmitter. Th ese valves are 
closed when removing the No. 228-A Vacuum Tube from its socket. 

A strainer is provided in the water l ine ahead of the vacuum tube water 
j acket .  Th is  strainer, wh ich is access ible by removing the front panel at the 
bottom of the Amplifier Unit, should be cleaned at frequent intervals. 

The water pump is  of a s ingle stage, rotary impeller type, having vanes 
that extend into the water channel .  The impeller is  fastened to < 1  shaft wh ich 
revolves in two out-board ball bearings. The vanes attached to the impeller 
rotate in very close proximity to the pump casing, thereby causing a wate1· seal 
to be formed wh ich increases and Ern intains the pressu re in the wate1· ch annel . 

A strainer is  installed at the inlet to the pump to prevent foreign material . 
which might enter into the piping system during installat ion or thereafter, 
from entering the pump channel and damaging the vanes. The wire mesh 
strainer basket contained within the strainer casing should be inspected and 
cleaned frequently. Access to the strainer basket is  obtained by removing the 
cover or pl ug from the top of the strainer casing. 

The pump is direct-connected to a one-half horse power motor through a 
noiseless flexible coupling, both being mounted on the same base. 

The radiator is a standard hot-water radiator of 135 square feet of radi
ating surface, consisting of 30 sections, 38 inches h igh , and has an overall 
l ength of 5 feet 7 1/2 inches. The radiator is  tapped for 1-inch p i pe,  top and bot-

M O T O R  

S T U F F I N G  
B O X  

D I R E C T I O N  O F  
R O T A T I O N  

No. KS-3068 vVater Pump 
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tom, opposite ends. I t  i s  provided at one end with a pet-cock which should be  
open whenever the  system is being filled so that any air  that may accumulate 
in the radiator is expel led.  

Due to the fact that an increase in the temperature of water wi l l  increase 
the volume, assuming a constant pressure, it is necessary to provide for the 
expansion of the water in th e cool ing system. A galvanized iron tank w ith a 
capacity of 10 gal lons i s  installed in an elevated position to allow for the 
expansion.  A vent which is  open to the atmosphere rel ieves the pressu re within 
the tank whenever expansion takes place. The tank is  also equi pped with a glass 
water gauge, and the water circulating system should be filled until  the gauge 
indicates that the tank is one-quarter to one-half full .  

A typi cal diagram of a water c irculating system uti l iz ing the equi pment 
described in the precedi ng paragraphs is included in these instructions. Disti l led 
water, which has less conductivity than other available water supply, should 
be used i n  the circulating system. This is  i mportant, since the power amplifier 
vacuum tube in the Ampl i fier Unit is  operated at a potential of 4 ,000 volts above 
ground, and it is desirable to keep the leakage current in the water column 
through the hose connection as low as possible. The leakage current i s  indicated 
by meter M lB marked "LEAKAGE CURRENT." Full  i nstructions on the 
operation of the water circulating system, the setting of valves, etc . ,  are given 
in the d iagram on page 50. 
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OPERATING PROCEDURE 

GENERAL 

The antenna swi tch should be set in the operat ing or u ngrou nded posi t i on 
when i t  i s  desi red to broadcast. At a l l  othe1· t i mes, the  antenna should be 
grounded through th i s  S\v itch to protect the transm itte1· aga inst l ightni ng-. 

The adj u stments and setti ngs of the No. 6-B Radio Transmitter shou ld  be 
checked prior to each broadcast ing period to assure the correct adju stments 
for proper operation of the transmitter on th e assigned frequency. The tem
peratures indicated by the thermometers on front of th e osc i l lator pa nel should  
be checked before the transmitter is  operated to  see  that  they a re at the Yal nes 
specified for the respective crystals .  It is  advisable from the standpoi n t  o f  care
ful maintenance of the carrier frequency to record the crysta l tern pent tu res at 
short intervals during operation, making such sl ight thermostat adj ust ments 
which may be necessary from time to t i me. 

The "PLATE VOLTAGE " switch should be in  the "O FF" posit ion.  The 
motor-generators are started by operating the top button of the "MAST E R  
CONTROL" switch . The cool i ng water w i l l  start c i 1·ctdat i n�: s imultaneously w i t h  
the start ing of the motor-generator sets. 

The fi lament and grid voltages should be adj usted to 22 and 2 ;)() volts 
respectively, by means of the rheostats on the front of the ampl i fier pane! . 

The plate voltage i s  appl i ed by operating the top button of the "PLATE 
VOLTAGE" switch . This voltage should be adj usted to 4 ,000 volts by varying 
the "4000-VOLT GENERATOR" field rheostat .  

The readi ngs of  a l l  meters should be  compared \-Vith those ind icated i n  
Table I X  o n  page 4 7  to assure proper transmitter operation before start ing· 
the program. It wi l l  be observed that the meter indications when the trans
mitter is first started wi l l  be above normal , gradually decreasing to their  normal 
value as the transmitter warms up.  

The level of the program into the transmitter as shown on the volume 
indicator of the speech i nput equipment should be approxi mately -8 db. 

D u ring the program a continuous observation of the meter indications should 
be made to verify the proper operating currents or voltages as prescribed in  
Table IX.  Also, a continuous  observation of  the crystal temperatures shou ld  be  
made so that the specified operating temperatures are maintained. 

The bearings of the motor-generators should be well supplied with oil an d 
checked for heating every half hour. 

OPERATION AT REDUCED POWER 

The No. 6-B Radio Transmitter may be operated at reduced power by 
decreasing the "TH IRD AMPLIFIER I NPUT" control. The power i nput to the 
antenna may range from approximately 100 watts to 1 ,000 watts i nclusive. The 
transmitter should never be operated at a carrier power greater than 1 ,000 
watts, as this  wi l l  seriously impair the quality and modulation. 
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MAINTENANCE 

For the best operation, the No.  6-B Radio Transmitter must be kept free 
from dust and dirt. High pressure air is recommended for cleaning the appa
ratus ins ide the enclosures, but a soft, clean cloth can be used with good results. 
Waste and oily cloths should never be used. Lemon oil is  recommended for 
cleaning the front of the panel units. It should be used sparingly and w iped 
off with a clean cloth. 

DAILY ROUTINE 

As far as possible, ant icipate tube fail ures and make the required tube 
replacements. Tube fai lure may be guarded agai nst to some extent by keeping 
a record of the length of time the tubes are in use, and by observing the con
dition of th e elements inside of the tubes. The plate or grid may have 
become warped , or the filament may have sagged, due to excessive heat, in such 
a manner as to increase th e probabil ity of these parts short-circuiting. 

Clean the commutators of the h igh and l ow voltage generators w ith a rag 
to remove oil and dust. This wil l  help keep the generator noise at a minimum. 

CA UTION : B E  SURE T H ERE I S  NO VOLTAGE O N  T H E S E  M A C H I N E S  AT 
THIS T I M E .  

Clean th e o i l  and dust from the motor-generator sets. 

WEEKLY ROUTINE 

Once a week the following routine should be followed m addition to the 
dai ly routi ne. 

Inspect and clean the contacts of the temperature control relays mounted 
on the temperature control panel . The thermostat contacts shou ld also be in
spected and cleaned if necessary. These contacts are cleaned in accordance with 
the procedure outlined on page 68. 

Clean the commutators of the h igh voltage and low voltage generators with 
cloth or canvas. Do not use emery or crocus doth for this purpose. Wipe dust 
and grease off the brush holders. 

CA UTION : BE S U R E  T H E R E  IS NO VOLTAGE ON T H E S E  MA.C H I N ES AT 
T H I S  T I M E .  

Wipe dust and dirt off of  exposed apparatus. This  includes the motor
generator sets and the radio transmitter together with the apparatus and meters 
mounted on it .  Compressed air or bellows should be used to clean out the inac
cessible places.  Many cases of trouble will be prevented by keeping the equip
ment c1ean. 

Inspect the condition of the brushes on the motor-generator sets and replace 
them when necessary. The brushes should be replaced when they have been worn 
so short that there is danger of the brush spring resting on the brush holder. 
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Check the l ubrication of the motor-generator sets, and make sure that the 
oi l  rings are rotating properly. Any good grade of machine oi l  may be used. 

Check the store of tubes and other spare parts. Have al l  spares readil y 
accessible and c learly c lassified. It is important to permit no confusion of 
serviceable and unserviceable material .  Such confusions may cause unnecessary 
delays in broadcasting at the time trouble arises. A l ist of spare parts furnished 
with the equipment w i l l  be found in  the sect ion on Spare Parts. 

Inspect and clean strainers in the water c irculating system.  

ADDITIONAL ROUT I N E  

Once a month test all nuts, bolts and screws and tighten loose ones i f  any 
are found. Also, check connections and if any loose contacts are found,  tighten 
or resolder them. Cases of trouble can often be prevented by such tests.  

Two or three times a year lower the antenna and clean the d irt and soot 
off the insulators. Inspect contacts and tighten the nuts and bolts ,  if any are 
used on the antenna fittings . I t  is important that the antenna insulators shou ld  
be  cleaned periodica l ly ,  especially i n  l ocations where there i s  m uch smoke i n  
the air .  Where smoke exists, soot col lects on the i nsu l ators and produces h i µ:h 
resistance ground leaks wh ich w i l l  reduce the rad i ation e f lic iency of the station.  

NO.  D-87781 QUARTZ OSCILLATOR 

An occasion may arise when it wi l l  be necessary to inspect, clean and 
replace the crystal of the No. D-87781 Quartz Oscillator. Th is is done in accord
ance w ith the following procedure : 

Remove the three outer screws clamping the housing to the lower electrode. 
In doing this care shal l  be taken not to separate the housing from the lower 
electrode, as this will l ikely tear the foil connecting the upper electrode and the 
oscil lator terminal. Carefully invert the quartz oscillator, taking care to keep 
the h ousing and lower electrode intact. Then remove the lower electrode. Care
fully l ift out the crystal by the edges. This affords inspection of the crystal,  
housing and electrodes. 

The crystal ,  housing and electrode should be cleaned through the use of 
carbon tetrachloride and lens paper or other l intless material . After the crystal 
has been cleaned, DO NOT TOUCH THE SURFACES OF THE CRYSTAL. 

The procedure of reassembling the No. D-87781 Quartz Oscil lator is the 
reverse of that described i n  the above paragraph. Replace the crystal ,  holding 
it  by its edges, in the i nverted housi ng. Then replace the lower e lectrode and 
invert the quartz oscillator, taking care to keep the housing and l ower electrode 
intact. Tighten the three screws clamping the housing to the lower electrode. 
The quartz oscil lator is now ready to be placed i nto operation. Care should be 
taken not to shake the No. D-87781 Quartz Oscillator unduly,  as there is con
s iderable space for the movement of the u pper electrode. Careless handl i ng of 
the quartz oscil lator may seriously i nj u re the crystal . 

If  there is occasion to ship the No. D-87781 Quartz Oscil lator, care shoul d  
be taken to suitably pad the crystal before making shipment. The Quartz Oscilla
tor should then be placed in a carton contain ing adequate padd ing. 
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NO. 100-A CONDENSER 

If the i nstal lation instructions which are packed w i th each condenser have 
been carefully followed, and the condensers operated at normal temperatures 
and rated voltage, l i ttle or no routine mai ntenance is requ i red for the No. 100-A 
Condensers. 

These condensers should be insL:dled in a place where there is free c ircula
t i on o r  a i r, and whe1·e th e room temperature may be mai nta ined between 40 
degrees F. and 1 05 degrees F. They should be used only on d i rect current c i 1 ·
cu its and operated at potent ials  not exceeding 33 \'olts. If i t  i s  necessary to 
d i sc.:onned a c.:oncl enser from the c i rcuit  for more than one week, the film on 
the pos it ive p late may deteriorate. To prevent th i s, th e condenser should be con
nected ac.:ross a sou rce o f  normal o perati ng voltage for one or two hours each 
week that it  is out of service. 

\V hen a condenser has not been mai nta ined i n  th i s  manner, it may pass a 
h igh cu nent and give o f !' gas when a potential  i s  a p p l i ed.  If the cel l is  in this 
ro11 d i t io1 1 ,  i t  w i l l  be necessary to refi lm the posit ive plate before putting a con
dl•nser back into sen·ice.  Th is  process is an emergency measure only, and should 
not be substituted for weekly ma intenance wh i le  the condenser is  out of service . 
. ..\ l lowing th e fi lm on the pos itive plates to deteriorate, shortens the l i fe of these 
ce l l s .  The re f i lm ing ma�' be done by connecting the condenser in series with a 
l 1 0- volt  lam p rated between 50 and 1 00 watts, across a supply of di rect current 
having a potential equa l to or sl ightly greater than that of the circu it in which 
t h e  condenser is  used.  Care sh ould be taken in doing th is  that the positive 
term i nal of the condenser is connected to the positive s ide of the source of 
potent ia l .  The condenser should be al lowed to remain connected in th is  circuit 
unti l  the  current fl owing th rough it drops to a value  of 50 mil l iamperes or les8.  
Th i s  may, in some cases, take one or two days. 

Care sh ould be taken to keep the h ole in the porcelain cover plugged with 
a cork and to have the groove of the cover set properly over the rim of the glass 
j a r. The paraffin in the grooves maintaining the seal .  Unless the air space above 
the oi l is sealed to prevent air circulation, crystals  from the evaporation of 
creeping condenser flu i d  wi l l  form on the supports above the pi l .  

Occasionally a gray precip itate wi l l  appear at the bottom of the jar. This 
i s  a result of a corrosive action which takes place on the positive or corrugated 
plates and their terminals. Such a corrosive attack is particularly l ikely to take 
place if sufficient care has not been exercised in the i nstallation of the con
densers. This  action is not harmful unless the terminals of one of the positive 
plates are weakened sufficiently to al low the plate to drop against the negative 
structure. In the event of a short-circuit of this nature,  the condenser plates 
can be removed from the fluid ,  the remaining supports of the affected plate cut 
off and the damaged plate removed. The remaining electrodes may then be used 

u nti l  a new condenser is obtained. 
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RELAYS 
E xperience has shown that di l'ty contacts constitute one o r  the ch i e f  

sources o f  relay trouble d u e  t o  dust col lect ing on the contacts i n  sp itl> o r  t h e  
individual covers. Abrasives, s u c h  a s  fi n e  files or e me1-y c loth , should never b e  
used on contacts. I n  cases o f  badly pitted contacts, crocus cloth m a y  be U S('d , 
but the contacts should be cleaned as outli ned afte1· such use.  

For cleaning contacts, a small quantity of cai·bon tdrach lori<le or h ighest 
ptl l" ity and some h ard vrnod toothpicks, f lat on one en<l ,  a re i·equ i red.  A <lrop 
or two of the l iqu id  should be depos ited on the relay contacts, th e�' be ing he ld  
sl igh tly separated.  The point  of  a toot h p ick m ay be  used for th is  purpose. The 
fiat end o f' the  toothpick should th en be d i p ped in  the l iqu i d  to a depth o f' about  
one-quarter of  an inch and rubbed back and forth two or th ree t imes between 
the con tacts, w h ich sh ould be closed with a sl igh t  pressure on the flat s ides o f  
the toothpick .  The l iquid ·w i l l  soften any depos i t  th at may have col l ected on th e 
contacts, and the rubbing w i l l  remove it .  Then w ith the contacts aga i n  held 
sl ightly open,  they should be fiushed w ith a l itt le of the l iquid taken up on th e 
clean point of the  toothpick ( not the  end used for rubbing ) .  Th i s  w i l l  wash oH 
any loose particles that remain .  The tooth pick sh ould not be reused for clean ing 
another set of contacts, oth erwise the deposi t  removed from one contact m ight 
be left in the l iquid and later depos ited on the other contacts . Care should be 
taken to keep the l iquid from coming in contact w ith the rubber studs or i nsula
tors as far as is practicable,  as carbon tetrach loride has an inj u ri ous  e ffect on 
rubber if appl ied frequently. 

In order to assure unretarded action of the valves of th e 4 ,000-Volt Time 
Delay Relay, it is recommended that N eatsfoot Oil  be applied to the bellows 
once every three m onths or oftener if  necessary. 
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LOCATION OF TROUBLE 

GENERA L  

I f  routine maintenance tests are made regularly and carefully, very few 
cases of trouble will occur. To the new operator, s imple troubles are often found 
difficult to locate, whi le  to th.e experienced operator, the cause is usually obvious . 

It i s  not possible to anticipate every case of trouble that may arise, how
ever, the time required to find the cause of any trouble wil l be reduced to a 
min imum i f  a systematic procedu re of testing is  used. 

Th e transmitter may fai l  to fun ction either at the time of attempting to 
start it,  or it  may fai l  while it i s  in operation. In either case, the procedure for 
makin.g· a test is to check the circu its in the sequence they are made operative 
in the process of starting the transmitter. In most cases, it  is general ly possible 
to immediately isolate the trouble, that is, to locate it in some one unit  of the 
equ i pment such as th e Motor-Generator, the Oscil lator Unit, Amplifier Unit, 
th e Water C irculating System , or the Antenna System .  Frequently it i s  possible 
to sti l l  furth er i solate the trouble, as for example, in  the Ampl ifier U nit, it is 
poss ib le  to determine  whether it is in the modulator, speech amplifier, the third 
amplifier, th e power ampl ifier or th e monitoring rectifier circuit.  T rouble may 
also arise in a motor-generator set, for example, in the motor, the filament 
voltage generator or the grid bias voltage generator. Before starting on any 
elaborate set of tests, check the position of all switches and controls and make 
sure that they are in the correct position. 

TRANSMITTER 
Ove r! oc1 ding 

The margin of safety in designing the No. 6-B Radio Transmitter has been 
made ample to allow for the proper and continued operation of this transmitter 
at the rated power output of one kilowatt. It should be real ized that the instan
taneous power output of the transmitter during modulation i s  considerably 
greater than one ki lowatt. For peaks of modulation the output power may 
approach four ki lowatts. To assure continuity of operation and h i gh quality of 
transmission, the transmitter carrier output power should under no circum
stances exceed one ki lowatt. 

Failure of Antenna Current 

If current is indicated by the output meter of the power amplifier, but 
not indicated by the antenna current meter, the cause may be due to an open, 
grounded or untuned antenna circuit, or to a short-circuit of the antenna 
coupl ing condensers. 

Reduced Radiation 

Reduced radiation, indicated by reports from radio  l i steners,. accompanied 
by reduced antenna current, usually indicates that connections in the antenna 
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lead or ground have corroded, introd ucing a h igh resistance in the antenna
ground system. Inspection of all contacts in this system should be made, and 
imperfect contacts el iminated. Rectuced radiation may al so be caused by dirty 
insulators wh ich provide a h igh resistance leak to ground. The antenna should 
be lowered and the insu lators cleaned or replaced. If reduced rad iation is unac
companied by a change in antenna current it is probably due to a seasonal or 
atmospheric condition whi ch ·wi l l  eventually right itself. 

Devia tio n Fro m Assigned Freque n cy 

The deviation of the carrier freqllency from its ass igned frequent.\' i s  
u sually due to the fai lure of the temperature control equ i pment.  T h e  tem pera
ture should be observed to see that it is at the operating: value spec i fied for the 
particular crystal. A log of the temperature of the crystal during operation 
should be carefully maintained and any deviation in temperatu re prompt ly  
corrected. 

Frequency deviation m ay also be caused by poor contact of the l ower e lec
trode of the No. D-87781 Q uartz Osci llator with the metal mounting block of 
the thermal e lement, thus effectively lowering the temperature of the crystal .  
Care should b e  taken that the lower electrode i s  clamped t ightly t o  the metal 
mounting block. If the retaining clips on the metal mounting b lock lose their 
tension,  squeeze them towards th e center of the  block. Do not  l>e 1 1d  the cli1>s .  

Failure of  the  No.  D-87781 Qua rtz Oscilla tor 

Should either q uartz oscillator cease to operate as indicated by zero oscil la
tor grid c urrent, it should be inspected for a defective crystal or for dirt between 
the crystal and electrodes. The procedure for inspecting, cleaning and replacing 
crystal is outlined on page 55. If the crystal is defective, it should be replaced. 
If dirt is present, the crystal , housing and electrodes should be cleaned as 
described on page 55. 

Intermittent operation of the q uartz oscillator is  usually due to a bad con
nection. All connections between the quartz oscillator terminal and the grid 
terminal of the oscillator tube should be carefully inspected, and loose connec
tions should be corrected .  

NOTE : T o  assure that both quartz osc i l l·ators are i n  operati ng condition the posit ion of  
the  " C RYSTAL SELE CTOR" sv.itch should be changed periodical ly. 

Temperature Control Equipment 

Should the  temperature rise to  an abnormal value, the  operator should 
check the operation of the relay in accordance with the simple test that is out
lined on page 37.  If the relay is  functioning properly, the trouble is probably 
due to dirty thermostat contacts. Turn "HEATER SUPPLY SWITCH OFF." 
First remove the thermom ete1 ', then remove the thermal element with the 
attached No.  D-87781 Quartz Oscillator from the heat insulated chamber. Clean 
the contacts of the thermostat in accordance with the procedure outlined for 
the cleani ng of relay contacts on page 57. 
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If  th  t e m pera t u re r i  es to an abnormal val ue i t  may c:ause the merc u ry to 
enter th e ex pansion c:ha mber of the thermometer. A l ight a mount of mercury 
i n  the ex pansion cha mber w i l l  c:ause i na c c u racy i n  the temperature rea d i ngs. 
If th i s  con d i t ion ex i ts, the thermometer sho u l d  be replac:ed, as it is pract ical ly  
i m poss ible to  restore the merc u ry.  

Should the tem perature de<: rease to a subnormal value, the operator shou l d  
l ook for a fa i l u re o f  e i th r t h e  � o .  1 02-D Vacu u m  Tube ( A C  Pow er Supply)  
or the No. 1 02-F Vacu u m  Tube ( DC Po, er Su pply ) , a n  open h ec-1ter c i rc u it,  o r  
i m proper opera t i on of t h e  relay .  I f  the relay i s  at fa u lt ,  its ope1·a t ion sho u l d  
b e  c:hecked as ou t l i ned o n  page 37.  
Failure o f  F ila m e n t  Volto y e  S1171JJly 

The c:ond it ion is ordina r i l y  an i n d i c:a t i on that the 25- olt generator  fi . Id  
circ u i t  is o pen . This i s  usual ly caused by the fa i l u re of either the water c i rcu
l ati ng- syst em, f ield c i rc: u i t  rela�· S5B,  or o pen fu ses in  the control c i rc u i ts .  Fail
u re of a ti lament to l igh t may be due to a defect ive t u ue, an open in the fi lamen t 
leads,. 01· to an open fuse. 

Fa il u re of G rid Bias Folto g e  S11pply 

T h i s  trouble i s  usual ly cau sed by a de fec:t i ve fiel d  c: ircuit  d ue t o  an open 
i n  t h e  fiel d ,  the field leads or t h e  fiel d rh eostat R2 1 B. The fa i l u re of grid b ias  
voltage w i l l  cause a l l  contro l  c i rc u i ts to  be inoperat i ve. However, i f  voltage is  
i nd i cated by voltmeter l\1 1 2 B and the control  c i rc u its fa i l  to function,  t hen t h e  
ca use of t h e  t rouble m a y  be located b y  chec:king· th rough t he c i rc u i ts i n  the 
seq uence of operation as descri bed on pag:e 1 0. 

Fa ilure of Pia te Volta g e  Svv pl'!J 

The fa i l u re of t h e  h igh voltage s u p p l y  is usually caused by an open i n  the 
field c i rc u it.  Th i s  o pen may be due to a fai l u re i n  the operation of either time 
delay rel < 1y S l B ,  overl oad relay S2D, field relay S4B,  or  push-button switch D � E .  
A n  open fiel d c i rc u i t  m a y  a l s o  \Je caused by a defect i ve fiel d rheostat R23B.  
I f  vol tage i s  i n d ic<'lted b y  vo ltmeter l\1 1 l B  b u t  no c u rrent i n d icated b y  the plate 
c urrent meters, the high voltage fuses i n  the back of the A m p l i fier Uni t  are 
probably open . 

Fia;e Fa ilure 

If a fuse b lows, a th oro u gh sea rch should be made to find the cause of the 
trouble before replacing the fuse.  If nothi ng is found,  replace the fuse and a pply 
power to the transmitter, obser i ng the meters and other ap paratus in the 
c ircu i ts contro l l i ng the particular fuse. I f  the fuse b l ows out a second t ime, the 
trouble should be found and rectified before aga i n  replacing the fuse. 

DISTORTION 
Listening Test 

A l istening test for quality d i sto1't i o n  i s  made by comparing the program 
signal at the input of the transm itter with the reproduced p rogram signal from 
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the monitoring rectifier u sing the same bridp:ing- ampl i fier and loud speaker. 
The volume of the signal from the loud speaker should be adj usted , b�· means 
of the potentiometer provided for the purpose in  the speech input equ i pment, 
to be the same when the amplifier is connected to either c i rcu it .  

The comparison of the qual ity of  the two signals i s  made b�r operati ng t h e  
key w hi ch connects the bridging ampl i fier first to the input c i rcuit  and then to  
the output monitoring c ircuit ,  and at the same time l i steni ng· cr it ically to the  
low frequency and high frequency sounds from the loud speake1·. B oth speech 
and musical sounds should be used for comparison purposes. The obse1Tat ions  
should be made continuously for a short period of  t i me ,  switc h ing back and 
forth between the two circu its at  frequent inte1Tals. 

If distortion is  obsen·ed in the signal from the mon itori ng· c i rc u i t ,  w i t h  
the correct level of program input so that the load i mpedance i s  not o f  a proper 
value, it is possible that the output circuit of the power ampli fier is i ncorrect ly 
adj usted. 

NOTE : In the operation  of the transmitter no attempt should be made to draw c u r rl'nt 
i n  the grid circuit of the modulator tube ,  as complete modu lation i s  obta i 1wd at a 
much l ower level. Over-mod ulation wi l l  cause serious d i stort i on .  The c o rrect i l•\·el 
for the transmitter is - 8 db. 

Load l 11 1peclwzce of Power A m pli.fier 

It is necessary that the power ampl ifier work into the correct load or output 
circu it impedance. An indication of the correct impedance is given b�· the power 
amplifier plate current, as stated on page 44.  If the adj ustments are doubtfu l ,  
the third amplifier, the power ampl ifier, and the antenna c ircu its should be 
readj usted very carefully, as these three circuits are somewhat i nterdependent, 
and the detuning of one circuit may affect the tuning of the others. 

Second A m plifier 

It is necessary that the second amplifier is operated \V ith the proper A C  

grid voltage. The measure o f  this  voltage is  given b y  the first ampl ifier output 
current meter M8A. For the assigned frequency, the valu e  of current that 
meter M8A should i ndicate is obtained from the curve on page 62. This current 
is controlled by adj u stment of condenser C4A ( FIRST AMPLIFIER INPUT ) .  

If  the second amplifier grid current is lower than that given in Table IX,  
page 47, and poor qual ity is  experienced, replace second amplifier tube V3A. 

Tuning of Output Circuits 

I n  o-rder that the load i mpedance for each ampl ifier be correct, it is abso
lutely necessary to have each output circuit adj usted for minimum plate current. 

The i mpedance is also dependent upon the load resistance and, where poor 
quality appears to be due to incorrect load impedance, it  is suggested that load 
resistors Rl 7.lB and Rl 7.2B be measured in order to see if they are of the 
proper values. 
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There are very few faults that can occur in the audio freq uency system that 

will enter into the quality of the radiated signal, without being evident from 

meter readings. In the event that any of the meter readings are abnormal, the 
cause should be found and remedied. 

In case poor quality is noted and it is thought to be in the audio amplifier 

system and all meters read normal, test the secondary of transformer TlB, and 

the secondary shunt resistances R24.1B, R24.2B and R�4.3B for an open circuit. 

Open the transformer primary connect ion and test for an open circuit.  

M easure the resistances Rl5.1B,  R l 5.2B, Rl 5.3B, R1 5.4B, Rl 5.5B and 

R 1 5.6B to see that they have the proper values. 
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SPARE PARTS 

The following vacuum tubes for use in the No. 6-B Radio Transmitter are 
furn ished with the No. 1 06-B Radio Telephone Broadcasting Equipment of 
wh ich th e No. 6-E Rad i o  Transm itter is a part : 

VA C U U M  T U B E S  

Fo l'  Se l'v ice For Sfi11 /'e.<; 

2-No. 1 02 - D  for AC Power S u pply 2-No. 102-D for  AC Power Supply 
2-No. 1 02-F for DC Powe r Supply 2-No. 102-F fo r DC Power S upply 

I -No. 205- D 2-No. 205-D 
4-No. 248-A 4-No. 248-A 
2-No. 2 1 2- D  2-No. 2 1 2 - D  

I -No. 228-A 2-No. 228-A 

The fol lowing addit ional spare parts are furn ished with the No. 6-B Radio 
Transmitte r : 

2-N i pples per Assembly DPtai l 1 - A ,  E S A-30!>83 1 ,  I ssue 4 .  
1-Ri ng Nut  1wr Deta i l  l ,  E S0-307%8, I ssue - L  
I -F l a n ge R i n g  pe r I J p t a i l  2,  E S0-3079()8,  I ssue 4 .  
I -Spl i t  R ing- per Deta i l 1 ,  E S 0 -30797 1 ,  I ssue 4. 
Ii-Gaskets, Deta i l  2 ,  E S 0-307!17 1 ,  I ssue 4. 

Ii-G aske ts, Deta i l  3 ,  E S 0 -307H7 1 ,  I ssm• 4. 
1 0-D .  & W. Telegraph Fu ses, 2 amperes,  2 ,500 volts, Catalogue No.  2760.  

The above ,  with the exception of the last item, refers to various parts of the 
No. 1 26-A water-cooled \'acuum tube sorket assembly. 

O R D E RS FOR R E PLA C E M E N T  A PPA R A T U S  S H O U L D  S P E C I F Y ,  I N  A D D I T I O N  
TO T H E  I N  F'ORMA T I O N G I V E N  A BOVE,  TH E T Y P E  A N D  S E RIAL N U M B E R  OF T H E  
RA D I O  TRANS M I TTE R A N D  A N Y O T H E R  P E R T I N E N T  IN FORMATION A V A I L
A B L E .  

The fol lowing apparatus is suggested as  an  additional complement of  spare 
parts wh ich may be purchased separately if the extra insurance against inter
ru ptions in service warrants : 

1 -No. K S-<i:34() Tht>rmometer. 
2-A rmatures, om• for each of the 2 ,000-volt generators of the No. K S-5320 Motor 

Genc· rator  Set. 
I -Com plete set of bru shes for the No. K S-5320 Motor Generator Set. 

1-Compll•te set of  b ru shes for the No. KS-5322 Motor Generator Set. 
1-Sha ft packing for watl>r  pump KS-30G8-4 ( Eu reka Packing Company's "AM

B E ST" packi ng, 1,-4 i nch d i ameter, 20  inches long. ) 

C O N D E N S E RS 

Circu it Circ u i t  
Dr.-i iynat ion Desi,q n a t io n  

1-0.002 M fd .  C2A 4-1 M fd. C :WA 
1-1 Mfd . C5A 1-0.005 Mfd. C2B 
1-0.002 Mfd. C 7 A  1-0.002 Mfd . C4. 1 B  
1-0.0003 Mfd. C9A 1-0.01 Mfd. C( iB 
1-0.00075 Mfd. C l OA 1-0.0035 Mfd. C9B 

1-2 Mfd. C20A 
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RES I STANCE S 

Circu i t  Circuit 
De::;ig11 r1 ti on Desiyn a t ion 

I- 50,000 Ohms R5A 1 - 2GO Ohms R33 A *  

I - O.G7 Ohms R 8 A  1 - 1 .34 Ohms R2B 
I- 5,000 Ohms RD . I A 1 - 9 Ohms R5. 2B 
1- 1 0,000 Ohms RD.2A 1- 75 Ohms R5.3 B 
I- 5, <i25 Ohms  R Hi. I A  I- 4,000 Ohms RBB 

I - 44 Ohms R I 7 . 1 A  1- 3,500 Ohms RlOB 
1- 8 8  Ohms R20. 1 A  1- 400 Ohms R14B 
I- 44 Ohms R20.3A I- 440 Ohms R 1 7 . 1 B 
1 -1 00,000  Ohms R23A 1 - 1 00 Ohms R26B 
1- 1 0,000 Ohms R25A 1- 1 07 Ohms R36 .1A * 

1- 27 ,240 Ohms R29A * 1 - 1 1 0 Ohms R37.1A * 

* When the tem peratu re• contl'OI panel i s  D C  operated, resistances R29A and R3BA 
should be o m i tted and R3(i . 1 A  and R3 7 . 1 A  substituted. 
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APPARATUS INFORMATION 

The fol lowing l ist specifies the fuses and vacuum tubes requ i red and i ndi
cates resistance values to fac i l itate the location of faulty resi stors. 

F U S E S  FOR NO. D-87 738 O S C I LLATOR U N I T  

Designation D&W E nclosed C a rtridge F use 

F l . l A  . . . . . . . . .  . • . . .  . . .  . .  . .  . .  . . . . . . .  . . . .  . .  3 Ampere No. !) 1 1 25 
F l .2A . . . . . . . . . .  , . , . . . . . .  , . . . .  , . . . . . . . . . . . 3 Ampere No. 9 1 125 
F2A . . . . .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 Ampere No. !l 1 133 

F U S E S  F O R  NO. D-87739 A:MPLI F I E R  U N I T  

Designation D&W Enclosed Cartr i dge F use 

F l B  .. 

F2B 

F3B . ' 

F4B 

F5B 

F6B . . .  

F7B 

F8B �: 

F9B 

F l O B  . . ., 

F l l B  . . 

F 1 2 B  . . .. 

. ,. ,. 

. .  

. . 

. .  

. . 

. . 

... . 

. . 

. . 

, ,  
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. . 

.. 

,• , 

. . . 

' . . 

. . . .. 

. .  

. .. 

. . 

. . 

,• 

. . 

. 

. 

• 

. . 

3 Ampere No. \J l l25 

3 Ampere No. 9 1 125  

3 Am pere No. 91 125 

3 Ampere No. !) 1 1 2 5  

6 5  Am pere No. 9 1 149 

50 Am pere No. 9 1 1 43 

20 Ampere No. 91 136 

3 Ampere No. 9 1 1 2 5  

3 Ampere No. 91 125 

2 Ampere No. 2760 

2 Ampere No. 2760 

2 Ampere No. 2760 

All fuses are 250-volt fuses except the No. 2760 fuses, whiGh are 2,500 volts. 

VAC U U M  T U B E S  

No. D-87738 Oscil lator U nit 

Dcsigna tion 

V l A  
V2A 
V3A 
V4A* 
V5A* 

VGA* *  
V7A* * 

Code Num ber 

No. 248-A 
No. 248-A 
N o. 248-A 
No.( 1 02-D 
No. 1 02-D 

No. 1 02-F 
No. 1 02-F 

* For AC Power Supply. 
* *  For DC Power Supply. 
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No. D-87739 Amplifier U nit 

Designation 

V l  
V2 
V3 
V4 
V5 

Code Nwn ber 

No. 248-A 
No. 2 12-D 
No. 2 12-D 
No. 228-A 
No. 205-D 



R E S I STAN C E S  F O R  N O .  D -87738 O S C ILLATOR U N I T  

/) c siy n u t  io n Resista n ce ,  Oh ms Desiyna t ion Resistance, Ohms 

R I A  950 R I 9A 44 
R2A 950 R20. I A  88 
R3A 50,000 R20.2A 88 
RGA 5,000 R20.3A 44 
R7 . I A  IOO R2 I A  1 00,000 
R7.2A I OO R22A 1 00 ,000 
R8A 0 .67 R23A 100,000 
R9. I A  5,000 R�4A I 00,000 
R9.2A I 0 ,000 R25A I 0 ,000 Variable 
R9.3A I 0, 000 R26A I 0 ,000 Vari able 
R I O . I A  IOO R29A 27,240 
R I 0 .2A IOO R30A 27 ,240 
R l l . I A  I 0 ,000 R3 I A  20,000 
RI l .2A 10,000 R32A 20,000 
R l 2 . I A  44 R33A 260 

R I 2.2A 44 R34A 500 
R 1 4A 5,000 R35A 8 
R 1 5 . 1 A  I OO R3 fU A I 0 7  
R 1 5.2A IOO R3G.2A I 0 7  
R 1 6 . I A  8,500 R37. I A  1 10 

R IG .2A 8,500 R37.2A 1 10 
R l  7 . I A  4 4  R38A 935 
R I 7.2A 44 R39A 935 
R I8A 0.67 

R E S I S T A N C E S  FOR NO.  D-87730 AMPLIFI E R  U N I T  

Desiyn11 tion Resistan ce, Oh ms /)esignation Resistan ce, Ohms 

R2B 1.34 R I 5.4B I 50 
R3B 1 .34 R I 5.5B I 50 
R4B 1 ,500 R I 5.6B 500 
R5. I B  79  RI  7. I B  440 
R5 .2B 9 tapped at 3 and 6 R I  7 .2B 440 

R5.3B 75 R18B 1,000 
R5.4B 75 R H > B  1 1  
R5.5B 75 R20B M ultiplier for M l l B  
R9B 4,000 R21 B *  Approximately 1 ,250 
RlOB 3, 500 R22 B * *  Approximately 7 

R l l B  25,000 tapped at 9,000 R23 B * * *  Approximately 220 
R I 3 B  48,000 R24 .1 B 1 00 ,000 
R14B 400 R24.2B 1 00,000 
R I 5 . 1 B  150 R24.3B 100,000 
R15 .2B 150 R25B Multiplier for M12B 

R 1 5.3B 270 R26B 1 0 0  

* Field rheostat for 250-volt generator o f  No. KS-5322 Motor-Generator Set. 
** Field rheostat for 25-volt generator of No. K S-5322 Motor-Generator Set. 

* * *  Field rheostat for high-voltage generator of No. K S-5320 Motor-Generator Set. 
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ENGINEERING SERVICE AND INFORMATION 

FOR ORDERING REPLACEMENTS 

Should the purchaser des ire to avail himself of engineering services, the 
matter should be referred to th e nearest Branch House of the Graybar Electric 
Company and auth orization for such servi ce placed w i th them. 

In Canada, th is  serYice may be obtained from the Northern E lecfric Com
pany, Limited, and th 1·ough th e I nternational Standard Electric Corporation i n  
oth er foreign cou nti·i es. 

Orders for replacement apparatus should spec i fy the apparatus des igna
t ion ( such as R2A ) shown on the drawings and vsually stamped on the appa
ratus, as well as the name, catalog number and nameplate data . The type and 
serial number of the radio  transmitter and other pertinent information should 
be included. 

I N S T R U C T I O N  B U LLE T I N  N O .  409 
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SCHEMA TIC AN D WIRING 
DIAGR AMS 
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