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PIFTEENTH WEEK. N

&.B.Todd,R¥lc.
RECEIVERS. 2 ?
; e X N

ZUBSTION #1., What methods of detecticn ars there in pressnt use®

ANSWER F1

(=-58

e Crystal sné wvacuum tube,

TUESTICN #£, Txplain the action of a crystal detzsctor,
ANSWRZ 42, Very little is actually known regarding the ACPION of a
crystal datector BUT, from experiment and experience, it
3 has been found thst when a galena, or cother type, crystal
) is touched lightly, with a catwhisker, rectification will

resulte.

"UBSTION #2, #hat different methods of tuning sre used in single cir-
cuit reception?

ANSWEE #3e 1. Inductsncs varisblie by steps.
2o Use c¢f varionmeter, ‘
3, Variable capacitsnce {in ssries with ground or antenna)
4, Variable inductance with condenser scross inductancee.

TUESTION #4. What kind of signals msy be detected with a circuit using|
8 crystal detector? ;

ANSWEE #4, Damped, ICW, and modulated CW.
GUESTION 5. What is meant by regenerstion? Zxplain,

ANIOWER #5e By regeneration is meant the act of rectifying the incom=
ing signal snd feeding part ¢f the rectified signal hack
into the grid circuit thereby gres+iv i»ncreasing the
atrength of said signal, In a regenerative circuit, when t
the current changes in the plate c¢ircuit a corresponding
variation tskes place iu the tickler coil which is induc-
tively coupled to the grid and ovscillatory circuit of the
receiver, When the grid ig regatively charged , due to an
ogcillation from the ILC circuit, currant flow, from the
rlate to the filament, is stopreds, A correspornding change
takes place in the tickler and no current is induced in

- the LC circuit, When the grid swings positive, current

{ again flews in the plate eircuit and likewise in the tick=-

L ler circuit from where it is induced into the LC circuit

thereby building that circuit up with sn coecillating energy
The LC circuit is free to oscillate at its natursl period
until the gzrid is again charged positive when more energy
3 ig supplied. This action is repeated over and over again
‘{A) until the enerzy expended, generating oscillations, is the
' product of the current anao the impedance of the eircuit
which is the cspacity of the tube,

fﬁ OUESTION #6¢ How is regeneration accomplished? Draw sketches showing
k* three different methods of regeneration control.

ANSWEE #6. Regerieration may he accomplished by varistions of L and C.

{See next sheet for sketches)




|

>

-
_|+

\:ln]nll

|
|+

(00000000 (0000 - (00000000007 (0000 ~ [O00000006)--0000)...

RESISTANCE controL

WDuCTANce CONTREL
=) 2
—=
I
| . ‘l
"|+ -“'IH I|+
CAPAat} courm%,s
{'Y___._l
/
|||k
BRR



SUTSTION #7.

o e 1"
ANSWIR 77

i

TUZSTION #8,

ANSWER  #8,

2UTSTION #9.

ANSWIR  #9.

QUESTION #10.
ANSWER  #10.
QUESTION #11.

ANSWER  #11,

What is meant by "beat reception?”

Yncoming c2ontinucus waves cegur at a radio-fregueney and
are therefore inaudible aven after detection hecause the
sveragZe plate current is changed only at the beginning

&nd snd of dots and dashes, If, however, local RP oscilla~
tions differing from the freguerey of those heing rsceived
by & small amount are impressed on the detector cirecuit
the two sets ¢of RF oselllations will, on seceount of their
difference in freguency, swing rericdieally in and out of
phase, The resulting AP cam be adjusted at will, the nor-
mal beat frequency eunployed bsing in the neighborheod of
1000 aycles,

Explain Autodyne recertione.

Autodyne reception utilizes the gprinciple of an oscilla=-
ting receiver tuned to a frequency far encugh from the
incoming oscillation freguency a9 to produce a bveat note
in the telephocnes, ‘ifhe bheat fresuency can be varied at
will, The in=phsz2 ceoppenents of The two omcillations add
and the out-of-rhsse components subiract from each other,

Explain Heterodyne reception,

The heterodyne principle is to induce ozcillations in the
receiver circuit by means cof an external ogcillator in-
ductively coupled to the LC circuit of the receiver, Beat
note is accomplished ¥y slightly detuning the heterodyne
to the incoming oacillation, The difference between the
incoming oscillation freguency and that generated by the
heterodyne is the bveat note received in the telephone
circult,

Which is the better method of beat reception -~ Autodyne
or Heterodyne., Why?

The auntodyne is the hest method because of its simplicity
of operation and economy of equipment,

Explain resistance coupled amplification of audio-frequen
¢y signals,

In the resistarnce couplied type of amplifier the coupling
units consist of high rsgistances of about 50,000 ohus
and a 1 to 4 megohm grid leak, The 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 firset tube causes san AC tc flow in the
plate z2ircuilt of that tube sni through the high resistan~
ce. The voltage drop across the resistance is applied

to the input of the next wvacuum tube through a coupling
condenser to the grid and thru an A and B battery to the
filament. The coupling condemnser is employed to prevent

a steady positive voltage on the plate of the first va=
cuu tube frcm being applied to the grid of the second
tube. The grid leak resistance, connected from grid to
positive A, serves to place a positive potential on the

grid and prevent the tube from becoming blocked, The phoe
current is taken from across another high resistance cone
ngoted from positive B to the plate of the last tube in
the amplifier, :



SUESTION #12,

ANSWER  #12,.

~UBSTION #13,
ANSWER  #13,

ZUESTION #14.

ANSWER  #14,

"UZSTION #15,
ANSWER  #15,

Can resistancé coupling be used in radio freguency amp-
lification? Give reason for you answer.

Yes, but it is not practical below 1000 Kcs, 4t RF the
resistance typre 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 rezistance and thereby
lowers the amplificatiocn, Satisfactory amplification is
not secured for wave lengths under 300 meters (1000 XCs)
with this type of amplifier and the type of tubes gener=-
ally used, Because of the uniformity of amplification
the resistance type of amplification gives less distor-
tion than other types,

Bxplain reactance type of amplificatione.

In place of the high resistarnces used in the resistance
coupled amplifiers, the reactance type of amplifier makes
use of coils, c¢r combinations of coils and condensers in
parallel, for coupling the unites between the stages, &
higher ampiification is secursd with the reactance type
than the resistance coupled amplifier hecause the reace
tance can be very high and 2till have a low DC resistance
In this case the full plate battery voltage will %we ap=-
plied to the vacuum tubs with & rasultant }Jow value for
plate resistance, When reactance igs inserted in the plate
circuit of a wvscuum the total impedance of the circuit is
less than the total impsdarce of the circuit when an
egual number of chms is inserted, The AC component of the
prlate current has a grsater value with reactarnce coupling
than with resistarice courling, It ig this greater current
multiplied by the reactance or resistance in ohms, which
gives the voltage zpplied tov the grid and filament of the
next tube,

Mske a comparison of the resistance and reactance types
of amplificatione.

The raactance type amplifier has a greater amplification
than the resistance type. Th2 resistance coupled awmpli-
fier produces leass distortion for radio telephony signals
but reguired a muzh higher plate voltage due to the high=
er reasistance reguired for coupling the stages, The
reactance type will operate at higher freguencies than
the resistance coupled but dces not permit the variation
cf fregquency input over such & range as does the resis=-
tance amplifier,

Zxplein transformer coupled amplification,

The primary ¢f a transformer is connected to the plate
vattery and inductively coupled to the secondary which is
cennected to the grid and filament of the next tube in
the amplifier, Hence the grid of the following tube recei
ves the full value of the secondary voltage of the transe
formers The amplification is cobtained by the amplificatiocrn
congtant of the tubes and the ratio of step=up of the
windings of the transformers. The amplification 19 great=
er in the sransformer coupled amplifier than in the regag-
tance, or resistance coupled types.,



CUESTION #16,

ANZSWER
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“UESTION #17,
ANSWER  §17.

SUESTION #18,
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2UESTION #19,.

ANSWER  #19,

CUESTION #20,

ANSWER #8204

Zxplain multiple stage amplification.

The varisus types of multiple gtage amplifiers are named
in acecordance with the way &hey are coupled. For instonce
registance o« f%led, reagtance coupled, and trensformer
coupled smplifiers, Iultiple mtﬁ"e awpklfiers cengist of
one or more coupling unite and their respsctive vscuum
tubes, By mesns of multirle staze suplifiers the ocutput
of vne vagcuum tube can be placed on the grid of a succasd
ing tube thereby grestiy increasiyz the strength of the
incoming signsl ozcillstions,

Explain untuned rasdio freguency amplificaticne

Untuned radic frequsuey amp¢¢gler° consist «f etages c¢f
one or more courling unitse. No means is employed to tune
thisg type to a given f;eqﬁemey but, due to ths reactance
of the coupling unit, the amplifier ocperates best over a
certain band ef freguewcies,

Explain tuned radio frequency amplificatione.

In the tuned radio frequency amplifiers condenser sre
placed in the rrimsry and secondary circuits to neutral-
ize the X1 of ths coupling unite apd toc cause their orers.
tion on certain fre‘ueneles. The condesnsers placed in
thig type sre ugually fixed and can be veried only by
meang of a switch, The bhand of fregquerncies covered by the
amplifier is limited when tuned,

What is the advantage of using radio frequency amplifica-
tion?

The advawntage ¢f usizng radio freguency amplification is
that the signal oscillation can be incrsased in volume
before being rectified thereby giving a zreater amplifi-
cation without distortion thar would be possible with an
egquivalent audio freguency amplifier. The receiving cir-
2uit can a2lso be made nors selective covering a very
lipited band of frequencies with tuned 2P amplification,

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

The XE and RF receivers are essentially the zame with the
exgeption of their frequency band range (RP 75 tc 1000 X(Cs
RE 10 to 1000 ¥CS) Both types consist of four units which
are: Antenna coupling unit, RF amplifier, receiver unit,
&nd AF amplifier unit, Xach unit is shielded, the shields
being grounded to give bhetter selectivity ard prevent
local magnetic induction effects, The RF is kept separate
from the other units to increase the selectivity and re=-
duce the coupling between the RF amplifier and detector
circuits, The detector is induetively coupled to the radic
frequency amplifier and the 1F amplifier capacitively
coupled t¢ the anterna when the antennsa coupling unit is
untuned, When the sntenna coupling unit TUNED & parallel
circuit of inductance and capacitance is inserted in the
circuit, 41l inter-connecting leads are shielded, All

recesiver boxes are made of hard rolled aluwinum, A1l omt=
gide surfaces ars finished with 8 leather lacguer,



CUESTION #21, Give the method of calibrating these receivers includ-

ANSWER

#21e

ing the balanecing of the RE type of receiver.

The SE 2307 Master Heterodyne Freguency Meter should be

set to each of the frequencies desired, and the resonant
ad justments of the three sslective radio freguency cir-

cuits of the equipment succesdsively determined, proceed=-
ing as follows for each freguency:

(A) Carefully adjust the three filament rheostats to
where the associated voltmeters indicate the filament terx
minal veltage corresponding %¢ the proper rating of the
color of the tubes used in each unit, and set the stabi=-
lizer con the RF amplifier in the "0ff" position,

(B) Throw the "PTuned-Untuned” switches c¢n the antenna
coupling unit and tuned audio amplifier to the "Untuned”
gide,

{C) Place the selector switch on the audio amplifier in
"2 audio" position,

(D) Determine from the tabulated rasnges in the detailed
description of the antenmns coupling unit invélved which
hand on the step adj, switcech includes the fregueney to

be calibrated, and set the primary and seccndary sgep

ad justment switches of the receiver unit in this position
The same shculd te done with the kilocycle selector switch
on the KW amplifier,

(£) 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 inveclved, In this con-
nection it should be borne ir mind that the higher freq-
uencies occur at the lower scale settings cof all step,
coarse, and fine sdjustment controls,

{P) Set the regenmeration control just above the point
where ocgeilliations start, as can be determined by the
presence of clicks in the rhones when the oscillation
test button is depressed and released, If these clicks
are obtained when the regerneration control is set at
minimum, however, it is an indication of oscillations in
the RF amplifier; in this case the setting of its stabi-
liger should be increased until the clicks disappear
tefore 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 circuit, 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. until this beat is
lcudests Resonance clicks, coupled with a dragging of
the beat torne, will be noted, in addition to the increase

in amplitude as the primary circuit is tuned through



LNSWER #2821, Continued,

regsonance, if the frequency of the wave falls within

the higher frequency half of the step 1 vand of sither
egquipment, Such resction will nct normall be pregent,
however, at settings for lower fregquencies than these,
However, if tuning the primary circuit through rescnance
with the secondary causes squeals, or zontinucusly vary-
ing weat notes that build up in niteh or either side of
zero, it is an indication of intermal sscillstions in
the RF amplifier, and the stsbilizer should bhe rotated
clockwise to the position where the condition no longer
cbtains,

(I} Throw %he lever switch on the antenna coupling unit
to the tuned position, set the step and coarge adjs, con-
trols to zorresoyond with those of the recaiver and tune
with ite fine s8dj, for the loundest signal, The resonant .
setting will approximstely corrsspond with those of the
rrimary and seecndary circuits and will result in conglde
arable increase iv iutensity over that ohitzained in the
untuned cornditione N¢ change in the tone of the hesat

nete will result, as this cireuit is tuned through reson-
ance, unleze the axplifier tends t¢ o=cillate, in which
case ths gtabilizer setting should again be increased %o
where the reactiocn ceases,

{J} At this junchture, hut not as a necessary step in the
calibration, the operstion of the AP amplification switch
and gudio-tuning festure may be tested, notiang the change
in intensity for the three pogitions of the former, and
the selective tuning ¢f the latter wher its controel switch
is placed in the tuned positions This switch sheuld always

cuits, cotherwise signals may be passed cver on sccount of
their low intensity, except when the bheat note is resonand
A slight change in beat tone will be roeted when the ampli-
fication switch is changed from the L audio to the det,
pogition, this b»eing a natural result of the insertion of
the detecior and its resulfant effect on the radio-freg-
usney circuites For this reason &ll calibration should te
done with sither oue or two stages of AP amplification,
since at least one stage will always be used fer distant
raception.

(¥) Returning to the calibvraticn, snd having finally ade
justed both the primary and antenna coupling unit circuits
to resonance, ratune the secondary fine adj, to absolute
resonance, Which is the zero beat position on sither side
of whish fhe tone frequeney builds up from a lew to a
high pifched note,

(L) Record the step, coarse, and fine adjustment settings
of esch of the three sircuits, after which the same pro=-
cedure zhould be followed for the rest of the freguencies
to be calibrated,

{M) Having completed calibration, the chart frames should
be removed from the ant.ccups unit and recéiver panels ana
the respective settings listed on the charts,



JUESTION #22.

ANSWER  #22,

QUESTION #23,
ANSWER  #23.

TURESTION #24.
ANSWER  #24,

2UZSTION #2565,
ANSWER  #25,

CUESTION #26.
ANSWER  #26,

Pow would you hunt for a signal of known frequency but
whose settings were unknown?

Throw the antemmns switch to the untunsd powition, set the
RF switch covering the band in which the fregusncey lies,
then tune with the secondary of the receiver following
closely with the primary until the entire band had teen
covered,

What might be the cause of failure to receive signals?
The grovahle causes of failure to receive signsls are:

{a} Burnteout tubes are the most common cause, The unit
in which the tube is located can he readily noted by an
increase in its filament voltmeter reading, If a unit
emplcying more than one tube i2 so involved no time
should ts lost in turning off its filament rheostat,
Otherwise its remaining tubes will be impaired,

(b) Burat-out transformer winding. The defective stage
cay be lecated, if in an AF amplifier, by comparing the
relative intensity on each position of the amplification
switeh with normal conditions, If the trouble is in the
RFP amplifier the equipment as a whole should function
normally on a different freguency tand emplsoying another
set of transformers, Such being the case, the stage in=
cluding the defective winding may b2 located with a ringe
ing~out device, after removal of the panel from its box,.
Tf such a defect is found and the defeative transforaer
replaced or r=paired, the vacuum tubes connected thereto
should b2 inspected for plate-grid or plate=filament
short circuits bvefore retesting the repaired unit,

Give a remedy for each cause of the above question,

The remedies for above causes were incorporated in the
answer to above guestion,

What are the usual causes ¢f weak signals?

{a} Assuming that both plate and filameunt hatteries sre
normal, worn-~out tubes will probably constitute the cawse

(b} Open circuit mnear plate or filament end of primary
or secondary windings of either 2F or A¥ transformers
allowing weak transfer of energy through capacitye.

{¢) Dirty vacuum-tube contacts or contacts of the selec=-
tor switch in the AF amplifier,

{d) Stabilizer resistance open on negative filament hat=-
tery side,

{that are the remedies of the sbove causes?

{a) Substitute tubes kncwn to be geod in the various
receptacles and note tike relative intensity of a given

signal,

(b) Method of search given in paragraph (b) of #23,
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ANS VER 426, Continued,

“UBRSTION

ANSWER

CUBSTION

ANSWIER

#27,

#2774

#29,

%239

{n} Clean all contacts with fine sandpapsr.

{d) Remake circuit from stavilizer resistance to negative
filament battery,

If the receiver secondary fails to oscillate how would
you determine it and what might be the cause?

If the receiver secoundary fails to oscillate it can be
determined by pressing the oscillation buttone If it does
not click the secondary is not oscillating. Turn the
condenser up still higher and if lt gtill fails to os=
cillate it will be due to one of the following causes:
(a} Poor detector tube, Try substitution.

(b) Discharged plate battery.

(¢} Poor contact between ®mattery spring connectcrs and
receiver panel,

{4} High resistance contact hetween brush and rotary
riates of 2ither secondary or regeneration condenser,

(e) Broken strands in litz cable at soldered connections
2f zrid or plate inductances in secondary system, caus-
ing high resistance,

(f) Cpen or short circuit somewkere in secondary system.
What would you do to meske it oscillate?®

To make it coscillate, repair defects listed under preve
ious question, most 0f which are obvious:

{a) Try szeveral different detector tubes,

{e} Clean contacts with fine asndpaper,

(3) Inspect znd eliminate high resigbance contact,

(e} Replace with new 1itz strands.,

(£} Mast with ringing-out device and repairs

(b} Reglace with new rlate battzry,

If oscillations were present in the radio fregquency am-
plifier and you were unable to stop them what might the
trouble be?

The probable causes sre:

() Discharged plate hattery causing resistance oeoupling
hetween stages,

(b} Poor tube or tubes,

() St 1izer resigtance open on positive filament batt~
g1d



ANSWER #29, Continued.

QUESTICON #30.

A?\v <RI
NOW LD

#3830,

CUESTION #31.

ANSWER

.
i

i

L

L
A

(d) Shield c¢ircuit not continuous from AF amplifier box,
to metal cases of head ghones,

{e) Hixcess plate voltsge,

The conditious ﬁecnliar to some installatioms; such for
instsrice, as bouvﬁ ng of the antenna through the shield-
ivg 3Wstew t¢ various parts of the circuits, may be the
cause of pscillations of sueh persistance 8a te be vayond
the 1imit of ccontrol by the stahilizer., Such may te ase
aureed 1f nene of the forezoinz causes show up in test,

in which case exceazsive plate battery voltsge will age-
zravaete the condition,

How would you remedy these troubles?

f

fa} A 45 volt battery should not be allowed to fall
halow 40 volts, while a typs CU 1707 will show s tendency
t# reverse polsrity if the discharge iz carried below

S

¢ point where tue individual ©¢211s read 1.2 volts, so
replace B hattery.

L%

(p) Replace with zood tubes,
{e) Close 4the cirauit,

{24} If the plate buttery used ig of a type which gives
8 resding higher than 45 velts sufficient rmmber of
cells should “a remcved from thsa i_an;t b” 3cv1fg back
the positive leoad until U ’ :
2 pgid in paus;no, that the maximum ﬂ@gatlvm ”wxd hias~
ing rotentials available in these equirments ave such
that no increase in signal strength will be obtasined by
operating at a higher plate potential,

P

¢

Give a description of the RG receiver telling of the
units of which it cconsgists,

Duas to th nherent racteristics c¢f the freguercy band
o¥2r which it funcetions, *the lodel RG high frequency
receiving 2 pent ig designed alomg differert lines
from previous ﬁaval receive rs. By refere ice. to the schem-
atic dlaoram it will be seen that the sircuits comprise

a gingle neutralized stage of tuneﬁ 3P amprlification,
caracitively coupled to s tuned autodyne detector °lr0ﬂit
anrd two ztages of AP amplification, The tuned circuit
comprises the input to the RPF amplifier tube is courpled
imduetively tc a few turns ¢f wire which are included in
a zeries circuit from the anterma throuszh a small adjust-
ahle condeuser to ground, The anteuna circuit is there-
fere UNTUNED and a rlurality of egquipments may be cperat=
ed from a single collector, The radio frequency stage was
inicorporated in the design on scccount of the increased
gelectivity and protection against nearby powerful inter-
ference which it provides, the prevention of radiation of
the oseillating esnergy in the autodyne detector circuit

and the elimiration of the abgcrption ard reaction of the
antenna syeztem on the detector oscillations cther than



ANSWER #31. Continued,

because ¢f design liritstions inherent to the wide freq~
uensy range covered by the equipment, The mzaximum ampli-
fication obtained by the use vf this radio stage does not
exceed 2 to 1 at the lower freg uernicies while at the high
fregquencies the value c¢f (L,R) in the circuits is reces=
sarily so small that an actual signal loss rezults. For
this reason an "In - Cut® switeh has been yprovided which
allows Hhe removal of the RP stage from the cirsuit when
signals of frequencies above 12,000 KCs are so weak as to
e otherwise unreadable, “xceprting under these extreme

) conditions, however, sll operation should be through the

L RF stage usince considerable interference may bhe caused to
other receiverg from radiation ¢f the oBcillating energ
in the sutodyune detector ciycuit whken the latter is unot
so isclatsd from the anterna gystem, Fach of these equip~
ments consist of four major unitz which are briefly des-
cribed helow:

SE 2514 CABINET AND FILTER SYSTEM: This is a leather fin-
ished twe compartment box of sluminum for housing and
individually shielding the RF amplifier and high freguen-
¢y receiver parnels,

3% 2512 TUNSD RP AMPLIFIsZR: This psnel, whick siides into
the left hand compartment cof the "ablnet supports a
200023 mf variable air aendenser, a &6 ohms rhecstat, a
Q~Z=-60 filawent plate voltmeter, a highly damped, shock-
rroof receptacle for the type CW 1344 vocuum tube, a
receptacle for the plug~im tvpe of R¥ amplifier coils,
and adjustable condensers for the antenna coupling cire
cuit and plate side ¢f the Miller Balancing circuite.

SE 2511 EIGH FPREQUENCY RECEITER: Thisg panel unit consiste
of an autodyne detector circuit snd two stages of AF
amplification with a three position switch for connecting
the prhones in the output circuit ¢f any one of the fthree
tubes, A 2500 ohms variable resistaince unit, in series
with the RPF path from tickler to filament and opersted
through a commercial type of friction vernier drive,
provides the fesd-back control means cf adjusting the
gireuit to regenerative or oscillating condition as de=-
gired and & seriez connected push-button (osc test) sup~-
rlies an actual indieation thereotf,

SE 2513 IRDUCTANCE 3YSTEM: This is a combination wocd,
- and bakelite, base member, equipred with a leather fin-

; ished sluminum cover and carrying =zix sets of plug-in

\? coils with the equipment and csverall freguency range of
1000 to 20,000 ECse The six RF amplifier coils carry the
anterina eoupling and tured grid circuit windings snd
have their coil mumbers filling in in white, The six
receiver coils contain the tuned grid circuit and tick-
ler windings and a capacitive electrode for input coup=-
ling, the engrave nomenclature bveing filled im in red.In
addiﬁion, both sets of coils sre equipred with guide
atruts which engage in slots in their respective recep~

f tacles, these being o arranged as to prevent the inser=

tion of the RP coils in the receiver unit and vice versa,




QUESTICN #32. Give method of calibrating the RG receiver.

ANSWER  #%2, The calibration may be accomplished as follows: Set the
master heterodyne freguerncy rieter to the fregueney it is
desired to calibrsate,

Insert the coils, whose range includes this frequencey,in
the receptacles of the receiver,

Adjust the filament rheostats to the proper voltage for
the color #f tube tipse.

Set the regeneration coentrol for oscillating condition
and tune the HF receiver tc the desired heat note from
the heterodyne,

After the beat rncte has neen picked up with the receiver
in the UNTUNED pcaition the JF amplifier should ke TUNED
in the same maimer ag the aptodyne receiver unit,

liake a record of all settings on the calibration chart.
Use the same procedure for each freguency desired,

2UBSTION #33. How would you balance the radio frequency amplifier of
the RG receiver?

ANSWER #2%., After installation ig completed the eguipmsnt must we
tested for capacity reutralization, or rebalawnced to suit
the ceonditiens peculiar te the psrticular instsllation
angé tha radic-freguency sxplifier tube used, befure it
ig placed in actual operation, Thig may bte accomplished
in the folliowing wmarner,

(1} Select the set of coils whose fregueney range ineliud-
es the band in which the eguipment is to be =ostly used s
and insert them in their regpeciive recesptacles through
+he doors in the top of the cabiunet. If the eguiprent is
to be generally used througheut its entire range, it is
recomrmended thut the Fo, 4 set ¢f coils be uged for thesgs
testae

- {2) Slowly turn on the two filament rhecstats until theix
asscciated voltmeters register =t the lower limit of the
colored spaces corresponding to that of tipe »f the vao-
uum tubes which they contrel., Any sutsequent cperation »f
the tubeg &t filament voltages higher than these ratings

will rasult i+ lcwered operating efficierncy coupled
with a congidersbhle reduction in their life,

(2} Place the switch on the radio-freguency amplifier
pnale on the "in" position and set both varisble condenw

gars at spprovimstely 500, *then adlust the regeneration
sontrol to the point just above where oseillation start,
The presence o©of oscillationg is indiecated by clicks in
the phones when the "osc,test™ buttom is both depressed
and released, ‘‘the smplification switch should preferably
he on either the l-sudis or 2-svdio position,

2 . .
(4) Adjust the receiver varisble condenser to about =



2% Continved,

2C0~cycle beat note with any steady unmodulated v¥ sig=-
nal that can be Found near the center of the scale, Fol-~
low approximately with the redio=frequency smplifier cone
dengey when hunting, ¥her found megke sure that the regen=-
eration conbrel L8 still set Just above the point where
6 ad v ; varies mors or

=itk the varliabhls
in use,

{5) Rapidly vary the radio-frequency amplifier fine-adjus
‘3 menrt control back and forth throuzh the resconant point
and note the effect of this operation on the brat ncte,
T£ the nots varies in intsusity only, the equipment is
gtill neutralized snd does nout require readjustment, If
the note varies in freguency as well as intensity, the
radio~frequency stage must »e rehalanced, This can he
accomplished by removing the calibration chart and re-
zetting the plate balancse condenser threough thne righte-
kand hole thereunder, Use a screw driver shaped blade of
hardwood ¢r hakelite sbout £ inches lsug and turn the
adjuating serew until the setting ig feund whare the
piteh of the note remains constant as the radio~freguency
amplifier circult is tuned through resonance, This opera=-
tion should be repesated after each change ¢f radio-freg-
uency amplifier tube or at any cother time that an unbalan
ced cendition ie indicated by the variation in tone of
a heat note with a received signal ag a direct reaction

fier circult,

{6) If the equirment is assigned to a definite fraquency
cnammel or & narrow band of freguengies, such ss that
covered by only oae set cf the ccile, it may now be made
more sensitive to that band by adjusting the antenns
coupling condenser throuzh the hole to the left of the
balance condanseyr until the desirsd signals are maximum
and rechecking the balance thersafter, (therwise the
getting ¢f this condsnser zhould not be changed, as it

ig sdjusted to 30 microfarads, including thes residual
capacity of the ecircuits, vefore shipment to the service-
a value which has besu found to give the kest average
results where the equipment is to be used at all frequen-
cieg within ites range,

o [

oy b
oms

JUBSTION #34, What might be the csuse of failure to receive signals?
3 ANSWER  #34, (a) Burnt ocut tubes ars the most common causes,
(b) Burnt ocut radio-fregueney transformer winding,.
{c) o plate potential,
{d) Vacuum tuhe slements short mircuited,
{e) Antenna coupling condenser in radio-frequency ampli-

fier unit burnt out, due to over are, from heavy trans-
mitter currents,



~"UTSTION #35,
ALSWER  #35a

TUESTION #364

ANSWER  #36e

CUBSTION #37,
ANSWER  #37.

TUZSTION #38.

ANSWER  #38,

ANSWER #34, Conbtinued,

(£} Cpen circuit in selephone cerds, or telephones bhurnt
out e

(g} Open or short circuit in wiring of units,

What are the remedies of the above causes?

(a) Replace with good tubes,

{v) Damaged transfcrmer replaced cr repaired, Vacuum tube
should be inspected for plate-grid sawd plate~filament
ghort circuits before retesting repaired unit,

(e¢) If no deflection ncted ¢n pressing push buttons for
panel voltmeters, look for burnt out choke ccils in fil-
ter compartments and replace, if any.

(d) Substitute known gcod tubes,

(e} Disassemble parts and clearn thoroughly, If soft-rub-
ber pad is burned, reassemble in reverse positions, 1If
tin-foil plate is hadly damaged, tin-foil wrapper of cig-
arette package will provide material for a new one,

(£f) Test by plugging into amcther eguipment known to be
operative,

{g} Test all circuits with a low~vcltagze ringing-out de=~
vice such &s a telephone receiver snd bvattsry cell,

If signals are weak what might be the csuse?

(a) Worn-out tubes,

(b) Cpen circuit in audio transformer windings,
(¢) Dirty vacuum tube contacts,

How would you remedy the above causes?

{a) Substitubte Subes known to ®we 200d,.

(b) Search as in parsgrerh {b) of #£3 and replace,
{c) Clsan with fine sandpaper,

What might cause inability to obtain oscillations in the
HF receiver circuit?

(a) Poor detector tube, Try substitution,
{b} Discharged plate battery,

{z) Poor contact tetween spring connectors and high~freg-
nuency receiver panel - This will be indicated if the fila
ment voltmetar shows a variable deflection when pressure

is applied {0 various points on the gsurface of the panel,
Clegn With fine sardjaper, '



ANSWER #38, Comtinued.,

{(d) High resistance countact between brush snd rotary
plates ¢f variable c¢ondenser ¢r in the oscillating test
rush button. Clean sg in yreceding paragraph,

{e} Foer contact bhetween raceiver coil plugs and recep=-
tacle jacks, Press lightly on the woints of the plugs to
expand their diameter,

(£} Open circuited resistor choke mounted ¢n the under-
gide of coil-receptacle hase,

3 "UESTION #39, If the operation of any of these receivers is noisy how
would you eliminate the noise?

ATNSWER #29, Tf the operation is noisy it is probably due to the
following causes and the remedies are givens

(a) Dirty srring-connector contacts. Clean with sandpapexn

(b} Dirty contact hetweern hrush snd rotary plates cof
either variable condenser, Cleamn,

{e) Dirty contact where brusheg b on raar of worm
wheels ¢f sither fine adjusting mechanism, Clean,

{d) Dirty conbtzct at oseillating teset push button. Clean,
(2} Dirty cowmbacts cn amplification switche Olean.

£) Dirty or weak contact vetween z2oil plugs and recep=-

{g) Dirty centact vetween filament rheostat brushes and
their windings -~ These may be nleaned by simrly rubbing

3

“he windings with the bare finger.




