
vi 
'lc 

··� 

� BJ..O(./(iiiG TRAPS FOR Et..iMiNAr/oftl 
�� 1 OF J.O(.AL T'RAHSMiTTflfS (NOT 

�-E,�--• A PART' o� TH£S£ EQuiPI'1ENr5) 
� v MOD�/.. R.E. EQlJtPJ1E!Ir oNt.1 

'--..._ .. r_ANI�P!:IA �f1.if._-,- -----_ -- ___ ---8£�!f!?_ _____________ ---,-______ -�.f€[�1?._- _ _ _ _ _ _ __ 1 __ JY_N_E_D_ �!l1li.Q. -�!!lPh.iJ:i§fi_ ___ _ I I ' 
I 

. 
I : 

I 

I I I I 

I 
I 
I 
I e'\f\N�'---'WV\/'\11. 

�!��1/fl-rut -.-J - . 
I I ,, 
! I 
! I I I 

I 
I I 
I I I 
I 

I I 

I 
I 
I 

I 
I I 
I 

------ ------- ------- ---- L - ------- _ ___ ________ J L------------ ------------------ ----- ----1-- --

MODEL ru: £�1JiPM£rlr ONJ..y. 

HODELS •• RE -RF •• RECEiVERS 



·- ---- ----7---- -- ·- - - --- - ---- - ---- -- ---'" I : �------------�A�N=r., lcour. 
���----�--�' ---+------------------------------� 
�·� 

• I 
I 

{)� 
�� 

PlATE 

AL..· I 

I 
I 
I 

-- -- - ----- - ----

1 

I 
J. 

----- -------------- _J 
I! 
t: 

I· 

� :1 
�:l "i) l. l 
� ,, 
�. I� 
�d 
�I! 

r 1 
1 1 
I\ 
I 
1, 

t· 
1: 
I 
I 
I 
I 

-- ·� 
I 

II 
I! 

:1 I 
I, 
IJ 

:� 
I 

:t 
1: 
I 
I 
I� 
I, 
I 

� 



) 

!) 

FIFT�EllTH WEEK. 
RECEIVERS. ��1 

G.B.Todd,RMlc. 

Z.UESTION #1. What methods of detection are there in present use? 

ANSWER //1. Crysta 1 a vacu.um tube, 

:":UESTION #2. �:xplain the action of a crystal detector. 

ANSWEl� #2. Very little is actually known rega:rdi!lg the ACTIO.N of a 
crystal d.etector BUT, from experime:nt and experience, it 
has l1ee.n f that 11 a le11a, or her type • crysta 1 
is touched lightly, 'J'<ith a catvJhisker. rectification 'qvill 
result. 

":UJ.!STION #3. Nhat different methods of tuning are used 
cuit reception? 

single cir-

ANSWER #3. 1� Inductance variable by steps. 
2. Use of variometer. 
3. Va ria b le capacitaYice (in se:rie�'! with 
4 .. Variable inductance with condenser across 

or antenna) 
i:nductance. 

�UESTION #4. 'Nhat kind of signals may be detected with a circuit using 
a crystal detector? 

A!lSV1ER ik4. ,, 
C:U�STION -!1:5. ,j 

A:NSWER {f-r; 
.rv• 

mped . ICW, and .modulated CW. 

'Nhat is meant by regeneration? Explain. 

By regeneration is meant the act of rectifying the incom­
ing signal and feeding part of the rectified signal back. 
into the grid circuit thereby gre�t,� : �cre a sing the 
strength of said signa 1. In a regenerat; i ve circuit, when t 
the curre:n,t changes in ·the plate circuit a corresponding 
variation takes place in the t;ick.le:r coil which is induc­
tively coupled to the grid and oscillatory ,circuit of the 
receiver. When the grid is :negatively charged • due to an 
oscillation from the LC circuit. current flow, from the 
_�;date to the filament, is stopJ.led.· A corresponding change 
takes p ce in ��he t'l.ckler and no current ia induced in 
the LC circuit. When the grid swings positive. current 
again flows in the plate circuit and likewise in the tick­
ler circuit from where it is induced into the LC circuit 
thereby building that circuit up with an oscillating energv 
The LC circu..it is free to oscillate at its natural period 
until the grid is again crl8rged positive when more energy 
is supplied. This action is repea ted over and I)Ver again 
until the ener gy expended, generating oscillations, is the 

product of the current ana. the dance of the circuit 
which is the capacity of the tube. 

:J.UESTION f/:6. How is regeneration accomplished? Draw sketches showing 
three different methods of regeneration control. 

AlifSWER l/:6. Regeneration may be accomplished by variations of L and c. 

(See :next sheet for sketches) 
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':.mSTION //:7. What is meant by "beat reception?" 

ANSWER #7. Incomi ccntinuous waves occ ur at a radio-frequency and 
are therefore ixmudible even after detection because the 
avera plate current is changed only at the ·beginning 
and e of dots and dashes. If, however, 'ioaal RF oscilla-
tions differing from the frequer,ay t'f those be received 

a small amotlnt are �mpre�sed o� the detector cirau� t, 
the two sets of HF os<nllat:�.ons vnll, on account of tne:�.r 
differe:r:1ce in freq1.:1ency 8 swing periodios lly and out of 

se. The resulting AF can be a d ju sted at will, the nor-
mal b�at frequency employed be in the .neighborhood of 
1000 c�rc 1es. 

C'UESTION #8. Explain Autodyne reception. 

ANSWER #8. Autod;,:rne reception utilizes the principle of an oscilla­
ting receiver turJed to a freq;.le:ncy far enough from the 
incoming oscilla.tion frequency as to pr<Jduce a beat note 

the telephoD.es. beat frequency can be vnried at 
will� 111he in-p.has.e ccrr:ponenti::c vf: t two o r�cillations add 
a::::d tile out-of-:;::hase compoaents s ract from each other. 

��STION #9. Explain Heterodyne reception. 

AlTSWER #9. The heterodyne principle is to i::1duce oscillations in the 
receiver circuit by means of an external oscillator in­
ductively coupled to the LC circuit of the receiver. Beat 
note is accom:plished 'by slightly detuni:ng the heterodyne 
to the i:ncoming oscillation. The difference between the 
incoming oacillation frequency and that generated by the 
h�ter�dyne is the beat note received in the "telephone 
C l.rOUl t • 

QUESTION #10. Which is the better method of beat reception - Autodyne 
or Heterodyne. Why? 

Al�SWER #10. The autodyne is the best method because of its simplicity 
of operation and economy of equipment. 

::;"UESTION #11. Explain resistance coupled amplification of audio-frequen 
cy signals. 

ANSWER ;¥11. In the resistance coupled type of amplifier the coupling 
units consist of high resistances of about 50.000 ohms 
and a 1 to 4 m•Jgohm grid leak. ':l?he filament and plate 
batteries are common to all vacuum tubes in the amplifier 
The input voltage which is applied between the filament 
and grid of the first tube causes an .AC to flow in the 
plate c ircuit of that tube and 'through the high resistan­
ce. The voltage drop across the resistance is applied 
to the input of the next vacuum tube through a coupling 
condenser to the grid a:nd thru a.n A and B battery to the 
filament. The coupling condenser is employed to prevent 
a steady positive voltage on the plate of the first va­
cuum tube from being applied to the grid of the second 
tube. The grid l eak resistance, connected from grid to 
positive A, serves to place a positive potential on the 
grid and

.
prevent the tube from becoming blocked. The phcm 

current J.S taken from across another high :resistance con­
nected from positive B to the plate of the last tube in 
the a.mpl :r. 
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�:UESTION #12. can resistance coupling be used in radio frequency amp­
lification? Give reason for you answer. 

ANSWER ;¥'12. Yes, but it is not practical below 1000 Kcs. At RF the 
resistance type of amplifier will give a uniform ampli­
fication over the whole range of frequencies except the 
lower band . where the capacity of the tube acts as a low 
reactance shunt to the coupling resistance and thereby 
lowers the amplifi.cation. Satisfactory amplification is 
not secured for wave lengths under 300 meters (1000 KCs ) 
with this type of am:plifier and the type of t ubes gener­
ally used. Because of the uniformity of amplification 
the resistance type of ampli fication gives less distor­
tion than other types. 

�UESTION #13. Explain reactance type of amplification. 

ANSWER #13. In place of the high resistances used in . � he resistance 
coupled amplifiers. the reactance type of am plifi er make�: 
use of coils, or combi1�tions of coils and condensers in 
parallel, for coupling the unites between the stages. A 
higher amp lification is secured with the rescta:nce type 
than the resistance coupled a�plifier because the reac­
tance can be very high and still have a low DC resistance 

In this case the full plate battery voltage will be ap-
plied to ·the vacuum tube rvith a resultant �ow value for 
plate resistance. When reac tance is inserted in the plate 
circuit of a ·vacuum tr.te total impedance of the circuit is 
less than the total impedar1ce of the circuit when nn 
equal number of ohms is inserted . The AC component of the 
plate eurrent has a greater value with :reactance coupling 
than with resistance coupling. It is th.is greater current 
multiplied by the reactance or resistance in ohms, which 
gives the voltage npplied to the grid and filament of the 
nf:lxt tube, 

�UESTION ·#=14. Make a comparison of the resistance and reactance types 
of amplification. 

ANSWER ifl4. The reactance type amplifier has a greater amplification 
than the resistance type. The resistance coupled ampli­
fier produces less distortion for radio telephony signals' 
but required a much higher plate voltage due to the high­
er resista nce required .for coupling the stages. The 
reactance type will operate at higher frequencies than 
the resistance coupled but d oe s not permit the variation 
of fre quency input over such a range as does the resis­
tance amplifier . 

:':UESTION #15. Explain transformer coupled amplification . 

.ANSWER #15. �rhe primary of a tran sformer is connected to the plat e  
battery and inductively coupled to the secondary which is 
connected to the g ri d a fi lame:r1t of the next tube in 
the amplifier. Hence the grid of the following tube recei• 
ves the full value f the secondary voltage of the trans­
former,. The amplification is obtained by the amplification 
constant of the tubes and the :ratio of step-up of the 
wind ings of the transformers. The amplification ia great- ! 
er in the transformer coupled amplif1er than in the reac­
tance . or resistance coupled types. 



C:UESTION fl6. Explain multiple stage amplification. 

Al�SWER !,$:16. The various types of multiple stage lifiers are named 
in accordance \ll;li th the \lllay they are coupled,. For inat·'·nce 
:resista:rvc;e <:tll.pleti, reactance coupled, and tra:nsformer 
coupled lifiers. rultiple stage a ifiers consist of 
one or more coupling units and their re sp e ctive vacuum 
tubes. By means of multi ple stage a1Il1'lifiers t output 
of o:ne vacuum tube oa>:1 be placed Oil the grid of a succeed 

tube ·thereby tly reas strer1gth of the 
incoming signal oscillations. 

') '7UESTION #17. Explain untuned radio frequency amplification. 

) 

l�R #17. II Untuned radio frequency amplifiers consist of stages of 
one or more c oupling unit��. No means is e l oye d to 
thLs type to a given frequency but, due to the reactance 
of the coupling unit, the amplifier op�1rstes best over a 
certain band of frequencies. 

::· .. UESTION #18. Explain tuned radio frequency amplification. 

ANSWf�R #18. In the tuned radio frequency amplifiers condenser are 
placed in the prirnary an.d secondary c ircuits to neutral­
ize the Xl of the coupling units and to cause thel.r o pera · 
·t ion on c ertain frequencies . The conde(msers placed in 
this ·type tn'e usually fixed and can varied only by 
mea:ns of a s�:�'i tch. The band of frequer;.cies covered by the 
ampli fier is limited when tuned. 

·:::.UESTION #19. What is the advantage of using radio frequency amplifica­
tion? 

.ANSWER 419. II The adva:ntage of using radio fre quency amplification is 
that the signal oscillation can be increased in vol ume 
before being rectified the reby giving a greater amplifi­
cation without distortion than would be possible with an 
equivalent audio frequency amplifier. The receiving cir­
cuit can. also t}e mad.e more selective co·vering a very 
limited band of frequencies with tuned R'F' amplification. 

CUESTION #20. Give a general description of the RE and RF receivers, 
telling of the different units of which they consist. 

ANSWER if2o. The RE and RF receivers are es sentia lly thf'' same with the 
e:x:ceq:;tion of their frequency band range (B:F 75 to 1000 KC!:i 
RE 10 to 1000 KCS) Both types consist of four units which 
are: Antenna coupling unit. RF amplif ier � receiver unit� 
and AF amplifier unit. Each unit i s  shielded. the shields 
being grounded to give 'better selectivity ard prevent 
local magnetic induction effects. The RF is kept separate 
from the other units to increase the se lect ivity and re­
duc e  the c oup ling between the HF amplifier and detector 
circuita. The de·tector is inductively coupled to the rad i .c 
frequency amplifier and the RF amplifier capacltively 
coupled to the antenna when the antenna coupling un:lt is 
untuned. When ·the antenna coupling unit TUirED a p arallel 
circuit of inductan c e  and capacitance is inserted in the 

circuit.- All inter-coxmecting leads are shielded. All 

rece iver boxes are made of hard rolled aluminum. All out­
aide surface are finished with a leather lacquer. 
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�.UESTION #21. Give the method of calibrating these receivers includ­
ing the balancing of the RE type o.f receiver. 

Al,JSWER #21. The SE 2307 Master Heterodyne Frequency Meter should be 
set to each of the frequencies desired, and the :reso:nant 
adjustments of the three selective radio frequency cir­
cu:l ts of the equipment successively determined, proceed­
ing as follows for each frequency: 

(A) Carefully adjust the three filament rheostats to 
where the associated voltmeters indicate the filament te:r 
minal voltage corresponding the proper rating of the 
color of the tubes used each unit� and set the stabi-
lizer on the RF amplifier in t:h.e "Off" position. 

(B) Throw the "Tuned-Untuned11 switches on the antenna 
coupling unit and tuned audio amplifier to the "Untuned" 
side., 

(C) Place the selector switch on the audio amplifier in 
"2 audio" position. 

(D) Determine from the tabulated ranges in the detailed 
description of the antenna coupling unit involved which 
band on the step adj. switch includes the frequency to 
be calibrated, and set the pri.aary and secondary step 
adjustment switches of the receiver unit in this position 
The same should be done with the kilocycle selector switm 
on the RF amplifier. 

(E) Set the primary and secondary coarse adj. knobs app­
roximately� basing the assumption on the relation that 
the desired frequency bears to either limit of the tabu­
lated frequency range for the step involved. In this con­
nection it should be borne in mind that the higher freq­
uencies occur at the lower scale settings of all step� 
coarse� and fine .adjustment controls. 

(F) Set the regeneration control just above the point 
wher� osoillatiore start. as can 'be determined by the 
presence of clicks in the phones when the oscillation 
test button is depressed and released. If these clicks 
are obtained when the regeneration control is set at 
minimum, however. it is an indication of oscillations in 
the RF amplifier; in this case the setting of its stabi­
lizer should be increased until the clicks disappear 
before attempting to increase the :regeneration in the 
receiver. 

(G) Tune for the master frequency meter wave with the 
secondary :fine adj • control�" following approximately with 
·that of the primary circu·tt; until an approximate 500-

cycle beat is heard in the telephones; then key the out­
put of the :frequency meter to determine that the signal 
heard is from that source. 

(H) Tune with the primary fine adj. tL"ltil this beat is 
loudest. Resonance clicks. coupled with a dragging of 
t beat tone, will be noted, in addition to the increase 
in amplitude as the primary circuit is tuned through 
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ANSWER ffi21. Continued. 

resonance, if the frequency of tl1.e wave falls within 
the higher frequency half of the step 1 "ba:nd of either 
equipment. Such react ion will normal l  be present, 
however, at settings for lower freque:r:.cies than these. 
However a� i f  tuning the prirnary circuit through resonance 
with the s econdary causes sqlleals, or continuously vary-
ing beat notes that build up pit on either aide of 
zero, it is s:n i:r:idicat ion of inte r:r1a 1 oscillations 
the R&' ampli fier . and. t;he sta."bilizer should be rc)tated 
clockwise ·to the position ','l!here the conditi on no longer 
obtains. 

(I) Throw the lever switch on antenn a coupling unit 
to the t1.:med J;:·osi t ion, set the s t e  and coarse adj • con-
trols t correspond with those receiver and 
w th its fine adj. for ·J·,he loudest sig:::1al. The resonant 
sett will approximately CH.Jrre�::pm�d vd th se o:f the 
r,ri.rnary J'.d sec o n.dary circui·ts and will res ult in consid-
erable increase in.tensi ty over that obtal:ned i!::. the 
\H1.tuned oondi tion. ohange in the to:ne of the beat 
11ote will result , as is ci rcu it i� tuned t1rrough reson.-
r�nce • ss the amplifier tends to o s cillate , which 
case t stabilizer setting should aga in be inc re ased to 

re tne reaction ceases. 

( J) At this jnncture, but as a necessary step in the 
ca libr a ·ti on , the operation t Ali' amplification switch 

audio-tlming fes.tu.re may 'be test ed, noti:tl-g cha:nge 
i:n intensity r �hree sit i ons of t former� and 
t;he s elective t uni.rig of t.he latter its con.trol trib 
is ced in tu11ed position. Th:is switch should always 
be the unt u:ned :posit ion when hn_n.t ii1g with the RF cir-
cuits, herwise signals be passed over on a ccount of 

ir low intensity, except when the beat nt'Jte is resonant 
A slight ch.ange beat toue will be .n !1. \'\lhen the arrrpli .. 
:flcation swit ch is changed from the 1 a ud.i o to the det. 
position, this being a natural result of the insertion of 
the detector and its resultant effect on the radio-freq­
uency circuit. r this reason all ca libration shou ld be 
done with either oue or two stages of A]' amplification-� 
since at least one stagt3 will always be used for distant 
reception. 

(K) Het urning to the calibration� and having fina l ly ad­
justed both the primary and a:ntenna coupling unit circuits 
to resonance� retune the secondary fine adj. to absolute 
reso:n.ance, which is tbe zero beat position on e i ther side 
of whish the t one frequen.cy builds up from a low to a 
high pitched note. 

(L) Record t he step, co arse-� and fine adjustment settings 
each of the three circ uit s � after which the same pro­

cedure should be followed for the rest of the frequencies 
to be calibrated. 

(M) Having comple t e d calibration, the chart frames should 
:removed from t he ant. c oup . 1mit and. reciive:r p anels ana. 

the respective settings listed on t he charts. 
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�UESTION #22. uow would you hunt for a signal of known frequency but 
whose settings were unknown? 

ANSWER ff22. ,, Throw t anterma s·witch to t u.ntu:ned position. set the 
HF switch covering the band in v�hich the frequency lies� 
then tune with the secondary of the receiver following 
closely with primary until the entire band had been 
covered. 

QUESTION #23. What might be the cause of failure to receive signals? 

ANSWER #23. The probable causes of failure to receive signs.ls are: 

:-:'.UESTI ON lf:24. 

ANSWER #.<"14 ifG e 

�.UESTION #25. 

ANSWER jf2.5. 

(a) B11rnt-out tubes are the most common cause. The unit 
in which the tube is located can be readily noted by an 
increase in its filament voltmeter reading. If a unit 
employing more than one tube is so involved rw time 
should be lost turning off its filament rheostat., 
Otherwise its remaining tubes will be impaired. 

{b) Burnt-out transformer winding. The defective stage 
can located·, if in an AF amplifier�, by comparing the 
relative intensity on each position of the amplification 
switch with normal condi tiona. If the trouble is ir1 the 
RF amplifier the equipment as a whole should function 
normally on a different frequency band employing another 
set of transformers. Such being the case, the stage in­
cluding the defective winding may be located with a ring ... 
i:ng-out device·. after removal of the panel from its box. 
If such a defect is found and the defective tra.nsformer 
replaced or rr�paired� the vacuum tubes connected thereto 
should inspected for plate-grid or plate-filaMent 
short circuits before retesting the repaired unit. 

Give a remedy for each cause of the above question. 

The remedies for above causes were incorporated in the 
answer t o  above question. 

ViJhat are the usual causes of weak signals? 

(a) Assuming that both plate and filament batteries are 
normal� worn-out tubes will probably constitute the cause 

(b) Open circuit near plate or filament end of primary 
or secondary windings of either RF or AF transformers 
allowing weak transfer of energy through capacity. 

(c) Dirty vacuum-tul1e contacts or contacts of the selec­
tor switch. i n  the A:!!"'' amplifier. 

(d) Stabilizer resistance open on negative filament bat­
'tery side. 

"UESTIO:N #26. What are the remedies of the abo ve causes? 

ANSWER #26. (a) Substitute tubes known to be good in various 
receptacles and note the relative intensity of a given. 
signal. 

(b} Method of search given paragraph (b) of #23. 
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A!JSVf.ER #26,. Continued. 

( o) Clean all contacts with fine sandpaper,. 

(d) Remake circuit from stabilizer resistance to negative 
filament battery. 

·�UESTION 1/=27. If the receiver secondary fails to oscillate how would 
you determine it and wbat might be the cause? 

AI�SWER #27. If the receiver secondary fails to oscillate it can be 
determined by pressing the oscillation button. If it does 
not click the secondary is not oscillating. Turn the 
condenser up ill higher and if it st il l fails to os­
cillate it will be due to one of the following causes: 

(a) Poor detector tube. Try �ubstitution. 

(b) Discharged plate battery. 

(c) Poor contact between battery spring connectors an.d 
receiver panel. 

(d.) High re sista nce contact bet\11een brush rotary 
plates of either secondary or regeneration condenser. 

(e) Broken strands in 11tz cable at soldered connections 
grid or plate inductances in secondary system� caus­

ing high re si sta11ce. 

(f) Open or short cLrcui t som.ewhere in secondary system. 

�.U'H:STION #28. What would you do to make it oscillate? 

Al�SWER #28. To make it oscillate, repair defects listed under prev­
ious question, most of which are obvious: 

{a) Try several diffe re nt detector tubes. 

f c) Clean contacts with fine sandpa per. 

(d) Inspect a eliminate high re��istauce contact. 

(e) Replace with new litz strands. 

(f) Test with ringing-out device and repair. 

(b) Replace with new plate batte ry. 

) ::UESTION #29. If oscillations were present in the radio frequency am-

AUSWER 

plifier and you were unable to stop them what might the 
trouble be? 

#29. The probable causes are: 

(a) Discharged plate battery causing resistance oou.pling 
between stages. 

(b) Poor tube or tubes. 

(c) Stabilizer resi 
ery ;:nde. 

open on sitive filament ba 
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.AUSWER i/=29. Continued. 

(d} Shield circuit not continuous from AF 
to metal cases of head phones. 

{ e} T�xcess plate voltage. 

li:fier box, 

':Che conditions peculiar to some installations, such for 
instar�ce, as coupling the an�e:rma through tb.e shield� 

em to various parts of the circuits. may be the 
cause of oscillatio�s of such persistanae as to be beyond 
the limit of control by he stabilizer. Such n:ay be as­
B:J"med if none of the foregoing causes show up in test� 
in which case e:xc�seive plate battery v•oltage will ag­
g:r.avat'� t condition. 

QUESTION #30. How would you remedy these troubles? 

ANSWT:!!R • (a} A 45 volt ery should allcwa to fall 
below 4·:J ts, while a type 1707 will show a tendency 
to reverse nola.rity if t discharge is carried be 

re ti�e individual cH�lls read 1.2 volts, so 

( .... ) ... , , " tb u .J:.\ep.�..ace vn. """ od 

(c) Cl ose t circuit, 

s. 

( il) If the plate battery 1.::sed :i.e of a type which gives 
a read higher than 45 vol.ts, a Sllfficier:t :r.n:m:ber of 
cells should removed ha ai by movi back 
the poaitive 1:;ad .i1 t:·� �? value 1·-:o reached. It may . ' . . ', t ' . ti . 

d 
. .  

e saJ.e, u1 pass1ng, tr£ •;. max:J.mum nega ve grJ. tnas-
ing potentials available in these equipme!�s are such 
that no increase in signal rength will be obtal.n.ed by 
operatir:.g a.t a higher plate potential. 

�UESTION #31. Give a description of the RG receiver telling of the 
units of which it consists • 

ANSWER • Due to tJ:e itl.herer:.t ractertstics of freque 
over which fru1ct ions, +:he :t:ode 1 RG high frequency 
receiv equi�Q� is designed along differer� lines 
from previous Naval receivers. By reference to the schem­
atic diagram it will be seen that the circuits co�prise 
a s i:ngle :t•allzed stage tuned RF amplification� 
ca ci tively coupled to a tu:ned autodyne detector circuit 
a two stages o.f A]1 amplification. The tuned circuit 
comprise:::5 the input to the RF amplifier tube is coupled 
inductively to a few t·rtrns wire which are included in 
a series c:ircuit from thl'� m1a through a small adjust-

le condenser to ground. ante!ma circuit is there-
fore U:NTillfED and a plurality of equipment a may be operat­
ed from a single collector& The radio frequency stage was 
incorporated in ·the design on BC(}<.mnt of the Lncrea sed 
selectivity a:nd protection against nearby powerful inter-
ference which it provides, prevention of radiation of 
the oscillating energy in the autodyr1e detector circuit 

t.he elimination of the alH3orption rea ion of the 
antenna system on the detector oscillations her than 
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beca1J.se of des ign limitations inherex1t to the wide :freq-
1Ienoy range covered he equipment. The maximum ampli-
fication obtained by use of this radio stage does not 
exceed 2 to 1 at t. lo\�er frequencies while at the high 
frequencies vahi.e of (L/R) in the circuits is r:.eces­
sarily so s!nall that an actual signal loss reeults. For 
this reason an "In - outn swi teh has been provide d which 
allows the removal of t ::tF stage from the circuit 
signals of frequencies above 12,000 KCs a re so weak as to 
be otherwise unreadable. ]!;xcepting under these extreme 

). 
?onditions ! however ! all ope7ation should he through the 
i� sta ge s1noe cons1derable 1nterference may be caused to 
other receivers :from radiation o:f the aecillating energy 

,) 

the autodyne detector ci r'C"lli t wl:en the latter is r1ot 
so isola t e d from the antenna system. Each of these equip­
menta c ons is t of four ma jor unite v�hich are briefly des­
c ribed below: 

SE 2514 CABHTET AUD FILTER SYSTEM: This is a leather fin­
ished two c ompartment box of aluminum for housing and 
individually shielding the RF a mp lifier and high frequ.en­
cy recei ver p.a :nels . 

SE 2512 TUlrB.!D RF AMPLIFIER: This panel, which slides into 
left hand compartment f t ua ·bi:net, supports a 

.00023 mf variable air c ondenser, a 6 ohms r heostat, a 
0-2-60 filament plate voltmeter� a highly da mped, shock­
proof receptacle for the type OW 1344 v:-"cuum tube, a 
receptacle for the plug-in type of RF a mplifier coils, 
.snd adjustable condensers for the antenna coupling cir­
cmi t and plate side of the Miller Balancing circuit. 

SE 2511 HIGH Ji1REQ.UE!WY llECEr�ER : This panel unit consists 
of an autodyne detector circuit and two stages of AF 
amplifica tion with a three posl tlon swi toh for cormectin{1 
the phones in the output circuit of any one o·f the three 
tubes. A 2500 oh ms variable res ista:n.ce unit, in series 
with the RF path f rom tickler to filament and operated 
through a. comme rc ial type of friction vernier drive, 
provides t feed-back control mearLS of ad j ust ing the 
circuit to regenerative or o sc i l latin g condition as de­
sired and a series o o .r::nected push-button (osc test) sup­
plies an actual indication thereof. 

SE 2513 Il{DUCTANOE SYSTEM: This is a combination wood , 

a:nd bakelite , base raember, equip-ped with a leather fin-
ished a lu minum cover and carrying s s ets of plug-in 
coils with the equipment and overs 11 frequ ency range of 
1000 to 20,000 KCs. The six RF a mplifier coils carry the 
antenna c o upling and tu�ned grid circuit windings and 
have thei r coil numbers filling in in white. The six 
receiver coils conta in the tuned grid circuit and tick­
ler \�indings and a capacitive electrode for input coup­
ling , the engrave nomenclature being filled in in red.In 
addi1ii on, both sets of coils are equipped with g uide 
struts \'Which engage in slots in t,he ir respective recep­
tacles, these being so arranged as to prevent the inser­
tion of the RF coi ls in the receiver unit and ·vice versa 
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QUESTION #32. Give method of calibrating the RG receiver. 

A1'�SWER 432. 1/ The ca libration n�y be accomplished as fol lows : set the 
master heterodyne frequency meter to the frequency it is 
desired to calibrate. 

Insert the coils, whose range includes this frequency� in 
the receptacles of the receiver. 

Adjust the filament rheostats to the proper voltage for 
the color of tube tips. 

Set the rege11eration control for oscillating co ndition 
and tune the HF receiver to the desired beat note from 
the heterodyne. 

After the beat note has he en pic� ked with the receiver 
in the u:r:nu:r:rED position the RF ampli:fier should be TUNED 
in the saJJ.e marmer as aut dyne receiver unit,. 

Make a record of all settings on the calibration chart. 

Use t.he same procedure for each frequency desired. 

:::UESTION #33. How would you balance the radio frequency amplifier of 
the RG receiver? 

ANSWER " After installatiol! is completed the equipment must be 
tested for capacity neutralization·� or rebalanced to su.it 
the oonditio:ns peculiar to particular installation 
and the radio· ... frequency lifier tube used� before it 
ls placed in actual opera on. This :m.ay be accomplished 
in the foll maxmer. 

( 1} Select the set of coils whose frequency range inc lud­
es t,he band in which the equipment is to be ly used a 

snd insert them iil their respective receptacles through 
the doors in the top of the cabinet. If the equipment is 
to be rally ll.sed throughout its entire range, it is 
recorr:mended that No. 4 set of coila be l1sed .for tl1ese 
test��. 

(2) Slowly turn on the tv11o filament rheostats until theil: 
associated voltmeter�'! register at the lower limit of the 
colored spaces co:rre�-rpond ing to that of tips of vac� 

uum t P ich they co11trol. Any S1lbseq_uent operation o:f 
tubes a.t filament voltages higher than these ratings 

will r,3 lowere d operat effi le:ncy coupled 
with a considerab reduction their life. 

(3) Place �Hil tch radio-frequency amplifier 
"in" positi·'Jn and set b171th variable conden-

sers ely 500, �� ad just regeneration 
point j1:lSt above \�here c)scillation rt. 

presence of osc.illations is indicated by clit:�ks in 
phones when the n osc. test" button i s  both d.epre:ssed 
released. �he amplification switch should preferably 

on either 1-sudio r 2-audio position. 

(4) Ad just the receiver variable condenser to ab a 
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(5) Ra,ridly vary radio-frequency amplifier fine-adjui3 
ment c ontro l 1.Jack and forth through the resonant poi11t 
<:lnd note the effect of this operation ·� b"'at note. 
If the note ,.,aries in inteD .. si ty only, the equipment is 
still neutralized a does not require readjust:nent. If 
the note varies in frequency as well as intensity, the 
ra d i o-freque ncy stage must 1Je reba la nced. This cart 1)e 
acc omplished by remov calibration (;:hart and, re-
setting the plate e er the right -

h ole thereunder. Use a screw driver shaped blade of 
hardwood or kelite about 2' s long and turr1 the 
adjust screw m1til the s ettir:g is found where the 
pitch o note rema co:nsta:ut as t radio-frequency 
amplifier ciro:..L::. t is tuned through resonance. This opera­
tion should be repe ate d after each cha:nge of radio-freq­
lle:ncy amplifier tube or at any other time tl1at an unbalan 
ced condition is indicated by the variation in tone of 
a t note v:1 a r'3cei ved �lg:nal as a d ire ct reaction 

operation f t ra dio-fraquency ampli-
fier circuit. 

( 6) If the equipment i assigned to a definite freque.ncy 
i"'�·"'l .. 'l'lel 0""' "' Y>Sr i'O'"' 1''S·qd Of fri"'"'P"'Y�r>J.•e c;·'�C·"'l ""'"' + '!.. at �--'o;L,..O. ,,.�,.U. .� Q ,_..."'" iW ,_# .A,, ....,. \.1 �A.,� .._.,.,'PI i - U l, Q 0 V [J. 

covered by only onr; set of the coila, it may IlOV�J be :made 
more se:::1sitive to that band adju,':fti;lg t; antt�rma 
coupli:ng condenser through hole to the left of the 
'balance co:nd�nser il the d\:J;:]ired signals are r.naximum 
and re king the balance thereafter. herwise the 
sett of this cond,snser ::;hould not changed, as it 
is adjusted to 30 microfara , including the residual 
capacity of circuits, before shipment to the service-
a value which has n found to giye the best a verage 
results where the eqllipment is to be used at all frequen­
cies within its range. 

;;:UESTION #34. What might be the cause of failure to receive signals? 

ANSWER JJ,34 1r • (a) Burnt out tubes ar13 th11 most common causes. 

(b) Burnt out r adio-frequency transformer winding. 

{c) No plate potential. 

(d) V'acuum tube elements short circuited. 

(e) Antenna coupling condenser in radio-frequency ampli­
:fier unit burnt out·, due to over arc, from heavy tran s -

mitter currents. 
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... 'i.l'JSWEH #34. Continued. 

(f) Open circuit in telephone cords, or telephones burnt 
out. 

(g) Open or short circuit in wiring of units. 

�.UESTION f/:35. What are the remedies of the above causes? 

AUSWER #35. (a) Replace m•ith good tubes. 

(b) Damaged transformer replaced or repaired. Vacuum 
should be inspected for :plate-grid and plate-filament 
short circuits before retesting repaired unit. 

(c) If no deflection noted on pressing push buttons for 
panel 'VOltmeters, look for burnt out choke coils in fil­
ter compartments and replace, if any. 

(d) Substitute known good tubes. 

(e) Disassemble parts a:nd clean thoroughly. If soft-rub­
be,r pad is ·burned, reassemble in reverse position. If 
tin-foil plate is badly damaged� tin-foil wrapper of cig­
arette package will :provide material for a new one. 

(f) Test by plugging into another equipment known to be 
operative. 

(g) Test all circuits w:i. th a low-voltage ringing-out de­
vice such as a telephone receiver and battery cell. 

:.UESTION #36. If signals are weak what might be the cause? 

ANSWER #36. (a) Worn-out tubes. 

(b) Open circuit in audio tra.11sforrner windings. 

(c) Dirty vacuum tube contacts. 

"'UESTION /f37. How would you remedy the above causes? 

ANSWER #37. (a) Substitute! tubes known to be od. 

(b) Search as in paragr8ph (b) of #23 and replace. 

(c) Clean wi·th fi:n.e sandpaper. 

-UESTION #38. What might cause inability to obtain oscillations in the 
HF receiver circuit? 

ANSWER #38. (a) Poor detector tube. Try substitution. 

(b) Discharged plate battery. 

(c) Poor contact between spring connectors and high-freq­
uency receiver panel - This \'\!ill be indicated if the fila 
ment voltmet3r shows a variable deflection when pressure 
is applied t;o various points on :::mrface of t:he panel. 
Clean with :rine sar1d:>aper. 



) 

I) 

ANSWER #38. Continued. 

(a) High resistance contact between brush ana rotary 
plates of variable condenser or the oscillating test 
push button. Clean as prdcedin.g :ragraph. 

( e} Poor cciJtact between receiver coil plugs and recep-
tacle jacks. Press lightly on the ints of the plugs to 
expar:.d t i:r diameter. 

( f') Open circuited resistor choke mounted em the under­
ide of coil-receptacle base. 

:'UESTION 1/:39. If the operation of any of these receivers is noisy how 
would you eliminate the noise? 

AXSWER 9. If the operation is noi 
following ca·:J.ses and 

it is probably due to the 
remedies are give : 

(a) Dirty ring-coiL'lector co.ntacts. Clean with sandps.par.. 

{b) Dirty contact between brush and rotary plates of 
either variable condenser. Glean. 

(c) Dirty contact where !;rushee rub on rear of worm 
'.'iheels of either fine adjusting mechanism. Clean. 

(d) Dirty ct at o llat i!1g push button. Cleant 

(e) Dirty c ct s 011 ification switch. Olean. 

(:f) Dirty :r weak contact between coil plugs and recep­
tacle jacks - Olean. thEH:Je with a rag only� :as sandpaper 
will c ut through their silver plati.ng. 

(g} Dirty contact between filament rheostat brushes and 
their windings - These may be e leaned by simply :rubbing 
t,he windings with t.be bare finger. 


