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QUESTION #1. Describe the Model "TV" transmitter. 

;[1. The :t.:ode l TV vs 
rna st!er""�csc i lla t c�!� 
�ithin a fre quency 
for inter-fleet work . 

trsu tor is a 100 watt 
lifier set deaigned to work 

from �oo to 3000 kilocycleE 

-UESTION fj2. Describe t he master-oscillator u sed in the Model TV 
transmitte r. 

A!{SWER • 

\ 

rna st2:r-osci llat cr iroui t of the 1 TV tr�ns
le 50-�att tter is a tuned d circuit usi 

tube. t 1::; sec of varying 
+1·(:> d'lC+", ..... "" r·�+ +i1"' " 7'\a,..� t""" mhe \J ... lv � 1 ;, ·..:4: 1\,; •J . Ci �� " W- t:.,. ....., i" . v J._ 3 • ,l.,. -. 

mi.r;um .:J. is k 

1s var1ed oy er of turns 1n 
'll""BY'F cf a t"A�'"'. 3'Nitnh \.111 fro·- t of the 
. ,, �\;&riatio.;l� a �e t;�de by rotati

. 
an ;;lu-

of disk s 
field of this coil. '::hen the �:rrface 

icular to the r �e of t ind
ing, effect on 

the 211rface oi 
..D 4-·'ho OJ.. >JJ;;..'""" 

r;.sdt1.ce 

V•ne is ·"" ·"'"' 11• 1"0"'Je·ve·r .,.,,�\,; -. ·::�l.L.d. ' ,J,;.. lf "' f 

disk is parallel to the plnne 
s sre i ced, which 

coil. In these 
sets t di k is equivalel� to about two turns of wind-
ing on a ? il

r 
so it is p0ssible

_
t? get a v� lue of 

d·tlC :...Sl1CG l. lfl. t rs YJ]j,lCll t11e C 1 18 de-
i d. capacity the grld d circuit consists 

of t�o co densers s�ries - oJ�, 0.002 sores ich 
.is "t;::.�ldged. t ,::�rid.-fi ;:�en.t e:1 oi·tJr, s ot�ber 
0.00032. As the id-filn�ent input impede ce is the 

rgest variable a vacuum , it io ite desLr-
able t,o co�nnect it ac:· oss a lew i nee in order that 
t variation which obtains with variations in voltages� 
t-;,1'bes, e tc .. .  will ha't";; a minin:um effect on tuning 
cf t cironit. If, as in this case, the low impeda11ce 
is connected ser].es ith a high impedance to accom-
plish the tun , these variations wiil h ave a still 
smaller eff,3ct on t t '1g. As this set is designed 
t 1)latn and fil&r:H:mt supply voltages may be varied as 

as 10 r ce:nt, or tubes rr�ay be chs:nged with :negli-
ible effect en� t frequency. 11he plate is coupled t o  

t gr a c cnit by .;r.:ean;:; of a coupli coil connected 
in series vvith t g:::-id va ria ble inductance. The voltage 
produced by is r:1a ster is tr.sr<sferred t o  the t:J mpl :ifie r 
by menn:::3 of a tuned inte rmediate or t a nk circuit. I)art 
of the inducta nce of this c i r c u i t is connBcted in se rie s 
with the plate circuit of the master tube. If the inter-
mediate circuit is in 1ii!it h the master freque.ncy·. 

he radio-frequency cture:nt flowing i he plate circuit 
will induce currents in t he .interrre di e circuit. Large 
changes in the i:ntermediat e  circuit will produce small 

s in the master frequ.ency. due t o the changes pro
duced the plate ci:rcui t impedance of t ma st er ci r
cnit . Small c hanges, however. such as would he educed 
by va 1·iat ions· in the a lifier cir ch is connect -
ed to the intermediate circuit will. duce only negl i
gible variations. 
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::uESTION ·#3. Explain the difference between the "TV," "TW," and 
"TX" transmitters. 

ANSWER ffo3. The three trsYwmitters, l'Iodels TV, TW. snct TX are 
identica 1 in most respects. The 
in res ct to the supply vcltage, ile the TX is 
exa ctly the ssnne as the TV, except .fer e fact that 
t!:e TV is desi d to work at the base of the tr,;ns
mitting anterma trunk ·,'\lith a trsnzmission line, while. 
the TX is de�Jigned for use with an erma c ottr:ected 
directly to the set. The only difference in the trans
mitter units of the TX a:nd TV-TW is that in the TV and 
TW tbe current transformer is vJithin ·t;he t ra:nsmi tte: 
tlni t. 

�uESTION #4. Describe t he power supply to the radio-frequency cir
cuits in the Model TW transmitter. 

ANSWER #4. fhe plate direct-current supply is in pa ra l lel with 
the radio-freque:r.:,ay c.ircui t. Ra dio-freq_u.enoy chokes 
are inserted in the high-voltage leads to preve11t the 
radio-frequency from 1:acking up on t;hose leads, and 
blooki.:ng co:cde:nsers are inserted in the lead to the 
radio-fre ncy circuits to keep the direct current 
from going to ground via that route ratler than through 

tubes. The grid bias voltage for the rnaster tube 
is ob ta ined by me�u:.s of a g rid leak. :'he amplifier grid 
bias is obtc i ned by means of a grid leak end from the 
drop voltage across a resistor series ith the 
negative high-voltage supply li:1e. The feed of t;hese 
voltages is parallel; clwk.<1s and bloc condensers 
are used in the s.r.r:::te r:oo11ner as in the plat;e feed. As 
these sets are designed to work over a large frequency 
ba:n.d with a minimum of adjustment, it has been found 
desirable to insert in the radio-:freque:ncy plate cir
cuit a loa dirg i:nduct�Plce. This extra impedance pre
vents excessive plate-curren.t flow and rr::..'3kes good oper
ation possible in frequencies differiLg la rgely from 
the one on which ad tment was Inade for maximum effi
e iency. 11he fi lazr�ents are lighted from direct current, 
f. shed by a separate ge:rterator. The filament vol
tage is cor .. trolled 1>y varying the generator field hy 
resistar::.ce. "111 fi la me nts are in pa ra llel. The positive 
side of t gt"nerator is grounded. A t microfarad ·by-
pass condenser is placed across t fila me nt line. 

�.UESTION #5. Explain and show diagram of keying system of Model TX 
transmitter. 

A:NSV.JER #5. :t:he y is co.ntrulled across a 20,000 resistor, one eJJ.d 
of which is grounded. The other end is comtec ted to the 
negative-genera o r  te nal and amplifier grids, thru 
a 50-ohrn bias resistor an.d d ctly to the lllBster grid. 
'T:here is a 75,000 onm r(::sistor betwee D  the plus ner-
ator terminal and ground. With the key o t; re is 
a current :flo\'1.: through these resistors. giving rise to 
a re sis t a nce drop ac r oss t 20.000 resistor. As the 
filament is con.rected to one end through ground and the 
grids to the other, this bias is applied to the grids. 



) 

' ) 

JNS\tVEH f/:5. Continued. 

As it amounts to abo 200 volts negative on ·the grid, 
a 11 p late current is shut off. ·,fhen the l-c.ey is closed 
this 20,000 resistor is shorted oilt. The 75,000 resisto: 
is then placed ac1·oss the ge:t1erstor and ·remains idle. 
The grid leak of the master is grounded, and. the grid 
of the amplifier takes whatever rdas is produced by 
the drop ac1·oss the 50-resistor, and the set starts 
oscillation. When the GW chopper switeh is thrown to 
chopper position the chopper motor is started, and the 
chot::per wheel is placed in series with the key. When thE 
key is pressed the set ia started and stopped about 
1000 t ime s a secox:Jd, which l)roadens the transmitted 
wave. The chopper i�3 .for emergency tr�m:m:is ion only. 
A condenser i.n series with a re;.�istor is placed across 
the key coJJ.tacts to pravent of the k.e:v. 

a back of this week's log work 

fc r diagram o.f T'{--J:Vv -TX t r;:n�smi tter 

i11g f�eyi:rlg s t�.3 :n detail. 

QUESTION #6. 3xplain how you would remedy the following defects in 
the TW transmitter; 

ANSWER f/:6. 

(a) Motor generator fails to start. 
(b) Sparking at brushes. 
( c) Motor ra c ing • 
(d) No plate current. 
(e) No oscillations. 

If t motor generator fails to start it may be due to 
any of t fol1o causes: 

(1) Open starter. 
(2) 3urnt out relay coils or re sist ors. 
(3) Bur::1t out start reaistor. 
(4) Gpen lines. 

t remedies for which sre given below: 
(1) RiLg out and determine point of break 

and repair. 
(2) Ditto. 
(3) Ditt.o. 
(4) Ditto. 
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ANSW�R #6. Continued. 

If sparking occurs at the brushes, it rna:v be 
anv of the followi causes: 

(1} Dirty c tor. 
(2) Open or gr ounded armature. 

(3) Worn out or stuck bruehea. 
remedle for which sr'3 n br� : 

(1) Clean with fine sandpaper. 
(2) Ri�g out to determine which a 

(3) Replace with new brushes. 

If motor races, w is dangerous. it 
the f o 1 1  c w 5. ru� : 

{1) Cpen field or field rheas 
VJhioh may be remedied by: 

(1) Ring out and determine 
corr,Dlete the circuit. 

� 
\J. 

ich 

to 

due to 

If re is no plate Ci:trre:nt, it may be a.ue to any of 
the following causes: 

( 1) 

( 2) 

(3) 

(4) 

tl:e remedie::; for 
( 1) 
I'") 
1 .;; 

High ,,oltage fuse out. 
Cho�=e open. 
Meters ope:n. 

d tubes. 
oh are as follows: 

Test fuse and replace if necaessL2• 

Ring ""Jnd c late ci rc.:mi t. 
Ditto. 

ir, 

( 3) 

(4) 3wap tubes betwee:n xnt::J ster sci 1 tor 
and power amplifier. If no results 
o1:ltai:ned try ne;.v tubes,. 
........ :/0011110 � - - - � -

If the set fails to Gcil te, it 'he due to a of 
fol causes: 

1cn :Jay 

( 1) r·ut '� d- Ji"""t:'"'eY•t '> '  ·,; ...:J t} :l..4�" Vt.J-.;. ..... 1 • •  

( '-'' -;;.,lr·"'··t -ut t""heco t..; J J-�} 1, 4.!.. 0 u. ""'' -c • 

{3) Open circuits. 
(a } Meters 
f1>) "·-,··dr>.""ser'"' \ ,.. 'JV..J..1 0..t.J, , �-

remedied sB f luw�: 
( 1} Check np on. a 11 adjustu:.er1ts. 
{2) lace with new tubes. 
( 3) Ins ct a 11 met e r s �md determi:r1e 

,... . 
1 t . . t e11. :ce 1s o ; e G"'if',.be Je c1.rc111 • 

fb} Test a :nsers with voltmet er 
.s r'.d batt ery • 
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D�SI 
J:JS11I�TEl{S • 

OI :;::J.{A TI ON VACUU!.'I-

ply circuits for vacuum-t r Supply:
transmitters ould always d. �nith r3s, or, i·n ·the case 

high-power t equipn:e 
ions are necessary because 
tubes from oscillat ' 

h eire t breakers. These preoaut
is comparatively easy to stop vacuum 

such s condition exists, t extra 
power Which was be supplied 
the tube an.:�. overL.Ja de • If 
open th e power circuit, the t 
devices csn elsa tske care of 

t o t e n:n.a • is d.i sa i d i ::1 

breaker ctoes 
destroyed. The overlocd 

circllit-s ths't u1ay occllr 

rectify or filter circuits. 

e (Kenetron) rectifiers are used, it is only 
neceasa :CJi to filament t, o be pro r. bri ll.iancy, ::�a ec i-
fied the tube urer. The bes �

· 
practice in this respect is 

to us e  a voltmeter gcross t :fi ment terminals and to keep the 
voltage supply at a d efinite orking voltage throughout the entire 
operating life of b,.� t·ube. vhemical rectifiers :need very little 
attention i:f care i a fcrei matter of t electro 
l;y'te. filter tem 

idea t coY1dex1ser 
withs 

tage 
b�. "9d 
60 

':Hni ;:L::� ion o :f a 
s 120--c.yc.l.e h11.In. aes\.uu,L,:J.�� 

is '�'Ol
a eom

in thi� case that 
heat suoc is used. 

Oscillation uerat If the plate of the 
os.:.;i ion ger1erat cir;:: t ootues t�oo l'lot. 

rea se in the c o lo t plate. thl�:; rneans as 
t, pl ate or g d a is IJOt correct. Increase, or decrease 

r ·� turns in t circ�it il the colorin disapp-
ears. If t L:: trouble, chnn th2 
of c:spscity in u.ntil t,he Golo 
appears. �inally s do not re duce t.he 1'1eat 
plate, pact t if t 
or oren ?trc radio-fr9�uency c ka coils should give 
tro · -C  'l ;.. 

>for tl1e evil 
e i:re·ui t. 

,�·lh(�l1 de t 

8 re. ss.rne 
rB i S!lCe 

system for t oscll 

no 
lds 

grid 

he ken to a�lect i ti 

.rnaterial 
ref::: la 

gr<:: of 
+ " 

in. f.:, 

vsriou,:;; 
I1� it:! 

ti 
carryin� rsd -freq 

d ed 
as insulation in t 

b oiled 
t et�i J� 

location of this 
a s o careful 

1!\IOOd, !;:Ud 
a r:e re(� 1�1rne 

,,j:r :(.6 t� 1� 1 

:1s o :E 

9!1. 

'!""'l' O ,_:_; """ 

o:r I[> coil 
prefer

for use 

• not 
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use iron r 
tion ire 

it i.s a 
rtio:n. 
tvJe£3t· 

to 
ro Clu,c,3 .·J. ,;-. 
·] i sts r�_oe 

lo88ee 

8 

. 
1.1""-

t :=t 1 t'"re:;:·.l e scillat�ory 
grc�raed rt trsnsmitter. �he fi 

?St,::d to t re�uired 'brillis ··cUc;r;t:::d by the 
r. A increase in fi over that 2 cified 
redt:tces life t;lre f'ilL:ll;.erlt.,. i11cr·3:±s:l.-r1g rnain-

tt31.!.al1ce eo • 

• 

t:odulation oircuits:- main ca1:tion f; he observ-
ed in mod tion circuit is to ep t grid m ro 

tteries ition at all s. It is also advisab to 

trsnswitter2 st reduced wer ra r than 
at increased , because t extra ted �n the plate 
circuit of t modulation t s greatly J�s J�e life of the 
tube. :::his is due to t ,;:_ ct.nu:�es; the increased t'3 r:.:; urs :f the 
'fj t"" 'o.:. ;::·�·l.Pft'r•' tel nr ':"!·"" )·� tu'" ,-.oll•'pqc .. ,.,. tn '•''"'lt 1'-'l'th J:"' . .,... ��.., '�" '-""" .,a., , �· J.. -J V"-' ·,�� ...,; 'J k •.i J ..., Q .._.-.., • .. - ..1.  - ,,_,,..., J �\\ """ 
cunseq<.H3::-:t a.e: truction of ; vr �he inc::ceaEe rower is 
acocmpanied il•creased fi tJr;rperature, ich results in 
i:>horte:ni. t 1if;:; of the fiL:. • ?he increas•3 radiated power 
obtained by overloading t does not produce an apprec�sble 
increase rec"�ived si 1 stre:ngt.;h '-'llld, in eertain 
on incre�?i:::e 'n&y even cauBe a decided d:Jcrcase in s h. Tll! 

tter would most likely be due t·J excesclve at I' tes 
of the es, with a consequent reduction i.n ove:tall efficiency of 
the tra tter. 


