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SERVICE NOTES FOR THE RME-69 RECEIVER

ALIGNMENT

One of the first evidences of misalignment in a receiver is low over-all gain-of the
rcceiver. In the BRME-69 Receiver this is evidenced by low meter readings on signals
wrich were formerly capable of producing higher meter readings. Due to the tremend-
ous gain available in the audio system of the RNE-69 Receiver, a misaligmment due to
loss of gain may not be noticed if the condition of the receiver is judged by audio
output, since it may be possible to turn the volume control to the maximum output
rozitic. ard uwtill obtain high values of audio output. Misalignment, however, does
not effect the circuits of the audio amplifier and has solely to do with the inter-
rmediate frequency amplifier and, to some extent, the radio frequency amplifiers.
Frincipal among the contributions to low gain is the part which the intermediate
frequency amplifier plays in providing over-all sensitivity and selectivity of a
satisfactory order, :

Misalignment of the radio frequency section (princip~lly that part of the section
vhich is made up of the high frequency oscillator) is the control $f the receiver
calibration. This alsc is susceptible to certain outside influences which can cause
varistions to such a degree that the stated calibration of the receiver is changed to
other values. However, this effect is not common and usually the calibration of the

receiver, unless tampercd with by inexperienced hands, will remamn very close to its
stated value indefinitely.

This loss of gain when occurring in the radio frequency sectlon of the receiver is
usually due to the fact that the cscillator has been grossly mlsallgned so that it

is apparent in the frequency calibration of the receiver. In other words, it might
well be said thet a loss of sensitivity in the receiver ocourring simultaneocusly with
a wide~spread condition of off calibration might indicate the fact that the loss of
grin is caused by miselignment of the radic frequency section of the receiver.

On the other hand, if the gain of the receiver is low, but the calibration is correct,

© it might be said without hesitation that the most probable cause for ths low gein is

the misalignment of the intermediete frequency amplifiers relative to the trimming

. condensersg of the intermediate frequency amplifier transfarmersi

It is for the purpose of realignment of these 1ntermedlate fraquency transformers
that the following test procedure is outlined:

IMPORTANT NOTE: It is essential that the 465 KC intermediate signal
which is used for realignment of the intermediate frequency amplifier

ig nct set according to any arbitrary calibration on:the test oscil~
lator itselfl, since it has been found that commercial test oscillators
for svrvice work vary considerably, at least to an extent which will

not pormit ovroper alignment of & communication typo receiver in which

8 quartz crystal iz inmstalled. It is therefore better if no test oscil-
lator is had, since u broadcast station of constant signal strength will
furnish aﬂequﬁ*e test signel for alignment -of the intermediate frequency
armpllfier, using the quartz filter for establishing the proper IF fre-
quoncy as indicated in the following procedure.

alizrment cf each of the trensformers. The location of the three- intermediate fre-
queney auplificr transformers, Tys; T4, and T5\is given on Figure 4A of the 11lus~
tratsd cheet avtacned. The two padding condensers located in sach of these trans-
formers, and accessible through apertures in the top of the shields, can also be seen.

The naoter en the RME-69 receiver affords an E:cellent method of indicating the peak

I.F. AMPLIFIFR ADJUSTMENT

The :ntermadlate fraquency ampllflers in the RME-69 Recelver are designed for a fre-
gueaeY of 465 Ke. Since these receivers are always supplisd with a quartz crystal
filter, it is sssen*ial that the intermediate frequency amplifier transformers be
accurately aligned with the crystal frequency. Crystals are suppled in frequencies
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Sanantly wl ovariance firon iie abeve sialad vslue of dinteormedinte Yrequéncy by an emaunt
not gureater than one kilocycle %465 EC. Rather tuerefore than align the intermediate
frequency amplifier stages of the BME~69 to & set frequency of 465, it is essential
thal the alignment be done in conjunciion with the quartz filter so that elignment

of the intermediste frequency amplifier is achisved at the frequency of the filter:
This is done as follows, and when the process asg herein outlined is followed accur—
ately, maximum results will be obtained. The use of any other process of a general
type will produce inferiocr results, :

The first step ;h the alignment procedure is to tuns in a broadecast staticn., prefeor-
rably in the low frequency portion of the broadcast band. The signal srould be one
of medium 51g@?1 strength so that the R meter indicates & signal level of R9 or
glightly less, If no station of this amplitude is available but & stronger station
is available,/a reduction in the efficiency of the antenna by the conusction of a
short wire to the antenna post may help to brlng the signel strength as indicated

dovn to R9.» Usually between 550 and 800 KC in most any territory, a station ean be
received a ' most any time for this test and adjustment.

%hen the ﬁﬁatmon kas been chosen, let us assume that its frequency is 70D KC, the next
step is %o sligatly detune the main tuning comtrel so that the frequency reads approx~
imatsly 715 or 720 XC. This of course will tune the station out. It dces not neces-
sovrily nave ta be the frequency mentioned or the exact frequency of detune, but the
general prosedure is to ture the main tuning control stightly higher than the chosen
station so that it may be brought back to resonance by decreasing the scale reading

o the band sprezd contreol, This is done merely to provide vernier tuning.

With the sismtion chesen and resonated on the band spread scale, the crystal filter is
switched to the series positicn which is the middle position of the thres availatle,
or, ir the cage of receivers having the revised erystal circuit (Receivers built on or
after February 1, 1938) set the phesing control "B"to 50% rotation {pointer vertical
uprards ). The band spread scale is then adjustied with réspect to the signal so that

a maximum meter reading is oblained. This procedure is one which requires pautience
and accuracy of adjustment sirce the receiver is ultra sharp with the crystal filter
in and there will be one defiritely sharp peak indicating c¢rystal resonance. The ra-
ceiver should be tuned to this peak and left on it during 8ll adjustments to be re-
zarding the intermedimte frequency smplifier.

“hen this peak has been tured to and the meter is at maximur reading, @« small stand-
ard intérmediste frequency trimmer tool of the insulated screw-driver type should be
uged. Then the control "E", Figure 2A, should be set so that the condenser it adjusts
is set at 507 mesh. Then, without particular attention to 2 course of procedure im
tuning, any transformer may be adjusted at eny particular tinme, ‘the important fector
gseing that they 8ll be adjusted so that the R meter is brought tc and lefi at a maxi~
mum meter reading. Usually this adjustment will not require very much turning of the
adjustment screws. A good procedure to follow is to start with the #). transformer and
align in sequence #2 and #. 1 adjystments should be made as before mentioned so
that the meter reading is mexigum. :

Tt is advisablo from time to time to meke sure that the signal is still adjusted to
neak resonance of the crystal e} slmghtly varying the adjustment of the bLand~-spread
sontrol. Whoun this procedure has been completed as outlined and all transformers have
beern adjusted and left ai max1mdm meper reading, the intermediaste frequency amplifier

of the receiver is in peak adgustment and the crystal aligned with it for maximum
offectiveness in filter action. ! 1

3

RME-69 INTERMEDIATE FREQUFNCY AMPLIFIFR ADJUSTMENT WITH SILENCER_INSTALLED

st

The generel procedure for allgnmant of ths intermediete frequency amplifier as descri-
hed above also applics to recelvér in which the IS-l silencer has been installed. FPre-
liminary sdjustment as above desg¢ribed should be made with the silencer threshold con-
+rol set et maximwn clockwise position, of rotation. "Yhen the I.F. transformers have
been aligned as outlined, the silencer transformer may be peaked -by turning the band
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iteu ue fo band on the recoiver ead uning in and resonating the fruquency bana
around 30 megacycles so that the receiver is sensitive at that point. Then under
conditions of automobile ignition interference the silencer control should bs set to
maximum countorclockwise rotation position and the smell screw, accessible through
the hol; in the noise rectifier transformer located on the silencer auxiliary chassis,
should pe adjusted for a minimum response.of the interfereiice noise. This insures
accuratF alignment of the noise amplifying system with that of the intermediate fro~
quency,ia condition which must ncessarily exist for efficient silencer action.

5,
-n-vr«sr**x-{-et%*

The fol}owzng instructions are for adjustment of erystal phaszng ir the. ¢rystal filter
circuit! of receivers built prior to February 1, 1938: i

fter the intermediate frequency amplifier has bgen f&igned as per the in-
tructions under the article concernlng I.F. transforpper alignment, & check
£ the phasing of the crystal filter should be made., |Tune in a broadcast
tation, preferraby on the low freqﬁyrwy end of Band Then tune the m#in.
uning control slightly to the high frequency side ‘of ht, say 10 KC or more e
igher in frequency than the sclected \station. Then resonate the station
gain by means of the band spread contkol. Next set the crystal switch to

%he series positicn (Position"S"). Now'vary the band spread control as may

‘be reguired to produce peak reading of the signal on the W’wmter by reson~
iatlng with tho crystal resonance peak. .

.

4 ] . "
With this setting ackieved, vary the dial Number 1 slightly higher and
plightly lower by 5 kllocycles as can be approximated by calipration of
the dial (one~half division emoh way, since f§ne division is rdpresentative
of 10 KC. ) and notice the drop in the R metaS&readlng. The drpp so achieved
by varying the sctting of Dial 1.five kilocycles above and belqw the se~-
lected signal should be productive of an R meter drop of 40 db. or greater.
In other words, if the signal when resonated produces an R meteb reading
of 60 db. on the R moter sfale, setting the dial Number 1 five kglocyclcs
higher in fregquency than the freguency of the gignal being used ghould
~make the R meter fall to 20 db. or less, Simi%arly, setting thei dial
Number 1 five kilocycles lower in frequency than the station used, the
R meter should again fall from 60 db, on tho spale to 20 db. or less.
Should it fail to do this, the phasing condenspr (Cy, Fig. 4A) should be
adjusted and a test made as just described by § kilocycle above and below
adjustment of Dial 1 until the proper variation in the R meter is achieved.
It will be found that the c¢ondenser Cy will ushially run at a very low value
of cupacity, very clese to its minimum capacity adjustment. Therefore only
slight turning of this condenger will be productive of changes which ma-~
terially affect the attepuation of the crystal filter, It is usually found
that this condenser is not requirced to be adjusted since it holds its set-
ting very well over long periods of time. The procedure just outlined gives
the prop»r method for checking the phas*nb and adjusting when necessary.

A IENMENT OF RADIC FREQUENCY SECTION OF TEE RME-69 RECEIVER

Alignment Qf the radio frequency section of the receiver will affect prlncipally the
celibration of the receiver. Within certein limits this of course will also affect
the scensitivity. A small variation in fregquency (up to 2%) will not materially re=
duce the sensitivity of the receiver although they of course will show up as vari-
ations in the calibration as indicated by the required setting of the main tuning
dial indicator. Corrcction for any variation in cﬂllbratlon can be made by follow-
ing the suggostlons outlined below.

Band 1 includes the frequencies between 550 and 1500 KC. Fer bawd one there are two
frequency adjustments for adjusting the indicator to propsr calibration. One of
these, Cg, is adjusted as indicated on Figure 4A through the top of the shield can
just in the rear of the main tuning condenser assembly, Just in front of this aper~-
ture and on the ggln tuning oondenSer assambly is Ct which is used to adjust thc L
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frequency for the high frequency end of Band 1. The procedure for this: Put the
main tuning indicator to a position so that the main tuning condenssrs are fully

m shed. The pointer of the main tuning control should then be set at maximum left
end of scale so that the pointer falls just below the line above the numbers indi-
cating the various channels, . In this respect it will partially cover the top helf
of the numerals indicating the different tuning bands on this scale. In other worde,
the line which borders the semi-circular scale at the extreme counter-clockwise po~
sition should rest on the top edge of the pointer as it is turned to maximum
counter~clockwise rotation and the condenser plates are at full mesh,

Tle next step is to choose a station or a signal of accurately known frequency,
around 700 KC, and sot the main indicator to the frequency of the signal which is
going to be used for the test. For example: There is a station available with i
fairly good signal sirength or a test oscillator is available which can ACCURATELY
be set at 700 KC. If the receiver indicator on the main tuning dial is set at 700,
and the receiver is considerably out of calibration of course the pignal will not be
received. [‘owsver, leeve the indieator at the correct frequency of the signal being
used for the test and set the band-spread control to & reading of 180 on the dial at
wnich position it has no meterial effect on the tuning circuits of the receiver and
permits the calibration of the main tuning dial to indicate accurately the frequency
of setting.,

Then by means of condenser Cy (Figure 4A) accessible through the trimming hole in
the oscillator shield can for Band 1, adjust until the signal is brought in with
the pointer set at the proper frequency. Then choose a signal at about 1200 or 1300
kilocyclee, and set the mwain tuning dial indicator to the correct frequency for that
signal and bring the signal in on that setting with trimmer C,. It will then bs
necessary to return to the former freguency setting of 700 KC to make sure that the
variation of C, hes not made some slight change in the setting for the lower fre-
quency calibration point and it may bs necessary to readjust C slightly again.

Then in order to make certain of the accuracy of both seitings return to the fre-
quency chosen betwseon 1200 and 1300 KC and if necessary, slightly readjust €y again,
After several checks on each freguency it will be Found thet the calibration can be
mads satisfactorily.

Calibrations on the highar frequency bands are controlled for Bands 2,3,4,5 and 6 by
the trimmers Cp, Cq, Cp, Cp, Oy, (Figure 11B) respectively. High side beat is used
on all frequenczes in he REE~69 Receiver which means that all of the condensers

Crs Cqs Cps Cps Cp, must be set to the lowest capacity sstting which will provide &
beat and ghe proper celibration for the frequancies in tho respective bands. Cali-
bration frequencies uscd are as follows:

Band 2: 2 megecycles and 3 megacyclas

Bend 3: 4 megacycles, 5 megacycles, 6 megucycles

Band 4: 7 megacycles, 9 megacycles, 1l megacycles, 13 megacycles
Bund 5: 14 mogacycles, 15 megacycles, 17 megeeycles

Band 6: 30 megacycles

After the calibration has boen made accurately on a&ll of the frequencies, or if the
receiver hes been found #0 be accurately sct insofar 2a its ealibration is concerned
on all frequencies, the trimmers Cp and Cy have a distinct effect upon the RF grid
circuits for bands 5 and 6 respectxvely. They are adjusted as follows: With a
steady incoming signal on between 14 and 15 megacycles and the most effective set~
ting of the control "D" for signal in that region, and with the antenna connected ,
tho condenser Gy is adjusted for maximum meter reading. With thess samo conditions
existing on 30 megacycles, with tho band switeh not on Band 6 and the antenna con~
nected, C, is edjusted for maximum response on & given steady signal. All othor
trimming and adjusting is done manually by means of control "D", Figure 24, and is
a variable RF emplifieritnd detector grid padder which can be critically adjusted
for peak resononce at any frequency it is desired to tune to.
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It is of irportance to note the setting of the condenser G, (Figure 4A). This is
the antenna coupling condenser used when the receiver is.sat-to Pemd~1, 1%, as well
as condencer "C" (Figure 44), should be set to practically its minimum capacity in
order tc provide constant alignment and proper coupling t0 the antenna when using
Band 1. FExcessive capacity in the condenser C, will cause misalignment of the RJF
amplifier and hence promiscucus beating of harmonically related broadeast frequen-
cies to the effect that & number of whistling tones will be received on the high
frequency end of the broadcast band. When the receiver leaves the factory it is

set at a very small cepacity and should not be set at any other capacity or mater-
ial reduction in the efficiency of operation will be produced:

“henever the receiver is gone over for alignment, it is well re remove the dust
cover from the condens:r assembly end inspect the permanence of position of the
rotor plates of the ganged condenser controlled by the knob “D". Thisd is located
between the two main variable condensers mnd is located underneath the dust cover
which is removable by unscrewing the four acorn nuts holding it down on the condenser
assembly. OSome times the rotors become loosened and misplaced angularly with res~
pect to each otler. They should always be adjusted so that the rotors are at full
mesh at the same time. Any slight angular displacement of one rotor with respect
to the other will materially reduce the sensiiivity of the receiver and destroy the
preselection, thereby reducing the image frequency rejection and also the sensitiv~
ity, especially on the high frequency bands.

The padders Cp and C; (Figure 11B) meterially contribute to the image signal re-
juction on the bands 5 and 6. Special care should therefore be taken in the ad~
justment of these condensers when the receiver is aligned,

ADJUSTMENT OF THE BEAT OSCILLATOR

The beat oscillator has its frequency adjustable on the panel by means of control
"C", Figure 24, This control is normally set for zero beat with the condenser
set at 50% mesh. If it is found that zero beat does not occur or that the beat os~
eillator is not beating with the intermediamte frequency to produce an audible solid
beat, it is probably due to the fact that the beat oscillator is tuning to a fre-
quency other than the intermediate frequency of the rsceiver. This can bs remedied
by the following procedure:

Set the Band Switch to position #l1, and tune in a broadcast station so that it reads
maximum on the R meter. With this condition existing, snap on the beat oscillator
{Switch "I" Figure 24), or in the case of a receiver with built~in noise suppressor
the switch "I" is at the left under the headphone jack {See Figures 24 and 2B).

Then by making c¢ertain that the condenser G, is set to 50% mesh, the condenser Cy

on the disgrams (Figure 16 and Figure 4A) and locatsd in the beat oscillator com-
partment just below Cy (Figure #A) near the top plate of the chassis in front of the
beat oscillator tube should be adjusted by means of a screw~driver so that zerc beat
is achieved with the signal tuned in as before mentioned. When this is achieved,
v.riution of the beat oscillator from inimum to maximum mesh will give a total beat
frequency veriation of 8 kilocycles (+ 4 kilocycles from zero beat).

NOTSE: ITS CAUSES _AND A METHOD OF ELIMINATION

Neis:r cperation of a receiver can be caused by several things. Principal among
tlcsy are loose elements in a vacuum tubs, poor seating of the tube in its respect-
ire serket, and a loose or brokem connection in the circuit wiring of the receiver,
or tle abnormael position of two circuit components which should be normally isoclated
from eaeh other but due to some cause or eother have become bent into such a position
2. %2 occasionally contact and change the circuit conditions to ar extent which
produces over-all receiver noise.

e first trouble of course has an obvious remedy in the rsplacing of the tubes.

The sccond also has a simple remedy of making certein that the tubes are well seat-
6d in their sockets, and this can be done by removing the tube shield caps and press-
ing firmly ox the bulb until the tube comes to a stop with the base directly agaimst
the socket material,
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Jhlch is poor is in a DC circuit it %11l usually cause = variation in the DO »01+'c-3
u8 con be meusured by a meter and checked with the values herein given for the prouner
voltases wt the various points in the radio freguency and power circuits of ihe re=-
ceiver. If the effect is not such 2s to produce a change in the DC voltages, the
trouble will be more gifficult to find, but an outline is given below for a sinple
procedure which will save time and be very thorough in method so that many intermit-
tent troubles can be loc.ted eusily and quickly.

The fourth cuuse of the trouble can be locuted in the same fashion as sugrested for
the intermittent contnct since it in itself is of that type of ‘rouble. Eefore any
investiration of the receiver itself is male, the antenna conrections to the receiver
must be removed in orqer to insurc that they are not causing trhe trouble by allowing
outsicte 1ntcrfer9nre to be picked up.

“hen the ant>nn" leadu have been di%connecteﬁ so that it is made certain that the ‘
noise, if it atill continues, is not belﬂg caused by sny variation in the zntenna cir-
cuit, n gereral procedurc can be carried out which will isolate all four of the type
of noise described above and localize the source to 2 point where it will be mueh
wasier to work on due to the fact that the observati.ns and investigstions cmn be con~
centrated in 2 small pertion of the ﬂlrcuiﬁ.

o

. .

¥ 5
Nmer ¢ i: M

Resonute the rscei vgf so that it is all adjiustoen to veak fune as w 11 be <videnced by
the recoiver noize gtself Then remove all o“ thn “tube shield caps from the radio
fregqueancy ﬂmv]lfier, thb detector, the two L.F. amplificr tubes, and the 6B7 tube.
Then by means of a vgded tool of some kind~-a rubber stick, or something which will
net in its fl* wake HCISQ upon contact with the metal parts of the receiver=--the re-
ceiver should be gently tapp@d in various prrtsiin order to detsrmine - vhether or not
tapping on certain parts of it will er.use the nolne to occur riore readily tleon onm

ot ers. This will «lso FIYL an idea a5 to tha localization!of the source of the noice,
The tapping sbould be contigpued in this placc found to be mast effective in the pro-
duction of the noisc by Cdrrylnf on the follQWﬂng su’us?szﬁn nf tests:

Taxke w .1 pfd. paper by-pass CO%&%uw&T with good ﬂ‘“zn lends: on it, wrd solder one
lead to the ground or clin itite the groun; of tkg chassis of the receiver. Then,
continuing the tspping of the placy found to be nost procuctive of the neise, connuet
the other sigw of the .1 condenser first to the grid cap of the first radic frequancy
ampliticr, then to the gric eap of thw first dztcdtor, then the first 1¥, thern the
sceond TF, ete,, until the noise is stopped. “Thenyit is placed on a grid cap which
suddenly stops the noise, it is indicziive of the 1@qt that the noiss is cuused by

the stase J et shead of the tube which phen skortud}stovs the noise. For instanco,
therc i3 a loose connection in the plnte ¢ircuit of the firstiradio frequency ampli-
fier tube, and it is found thut by tapping the roceiver on the mnin condenser cover
the noise is readily produced and continued. Ry continued tapping of this part of

the roceiver (lven with several of ‘the flngnrs of the hend) the first grid is by-
passed to ground by means of = ,) ufd. eondenser. Howevur, the noise continucs.

This indicates th't the noise is probably not bging csused in the grid circuits of the
radio frequency amplifier tube. The condenser frow lead is thun connccled to the grics
cnrp of the first detuwctor tube in which pesition the noise stops, indicating that the
trouble is undoubtediy caused just preceding thoe grid of the radio freguency wmpii-
fivr tube since by-passing the grid of the raﬂlo frequency amplifier tube 1o ground
did not step the noise. b

K
u

Anothor condition may be alse caused by the ch that by by-passing the grid of the
detector tuke and the radio frequency tubc the'’ noige was not stopped, but it did stegp
whun the by-pass was applied to the grid of the flrst intermediate fregquency cmpli-
fier, This indicetes that the difficulty is Just pr ceding the first intermediate
frequency amplifior. However, it does not nb0csqarxly mean that the loose connection,
or the trouble is in the first detector tudbe, singe lt might be esused by @ varic bicn
oft cortact in como part of the aseillator tubea Tbeufi?r« the oq0111&w"” Tube shdeld

.
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cover should be removed, and the by-pass lead applied tc the grid of the heterodyne — -
oscillator between the filter pack and the broadeast band oscillator coil just at

the rear of the main tuning condenser assembly, and if this stops the trouble, it is
likely that the noise is being caused in the oscillator ecircuit. However, in any case,
the nuise-will be localized in the oscillator and first detector c¢ircuits, This same
thing can apply to any part of the receiver., It is merely mentioned here toc describe
trke principle involved which is merely a process of eliminating various parts of the
circuit unt:il the noise is eliminated, and if it is done step by step the various

steps can be accounted for as elther be:ng free of the cause or as causing the noise
in themselves.

In tris connection, it might also be well to say here that oftentimes such noise is
caused by variable contact beiween tools on the bench lying near the receiver, es-
pecitlly ,["if a sheet metal ground plate is used on which to test the instrument.-
It will al: ; be found that a screw=driver or pair of pliers lying on 2 metal ground
plate on top of a test bench will, when the table is jarred, cause a variable con-
tact and hence a "staticky" effect in the receiver. Therefore it should be made cer-
tain that the "staticky" effect or the variable or intermittent noise source is noil
vested in tools or loose wires whith make variable contact with ground potential
plates or leads when this work is bemng carried on.

RECEIVER INOPERATIVE :
Of course, the first thing to do in case of an inoperative receiver is to'eheck the
voltages as given in the list in this instruction booklet.

Another short check vhich can be glven immediately upon finding the receiver dea 1is
to remove the shield cover from the 6B7 tube and without touching any metal part witk
the body, apply & finger to the grid cap. It should be made certain that when this
is done the volume control "H" (Figure 2A) should be turned to the maximum clockwise
position so that the sudio level is adjusted for maximum output. A squealing tone
should be received, or, at least, & loud hum showing thet the audio system is not at
fault. This will indicate that the difficulty lies ahead of the audio system, and
routine test oscillator checks can be made on each stage by applying the output of
the osgecillator to the grid caps and noting the results on the level meter of the
receiver, IMPORTANT: 1In order to prevent shorting out the AVC system when connect-
ing the test oscillator output leads to the various tube grids, insert a ,1 4fd con-
denger in series with the connectiou to be placed on the grids for test purposes.

If accurate signal generctors are had for the testing of these receivers, the follow-
ing gains can be measured for test purposes: (Meter should be adjusted to zero with
no signal and antenna should be disconnected.) 100,000 microvolts {or .1 volts) fed
to the grid of the second intermediate frequency amplifier grid should produce a read-
ing of R7 on the R meter. An R7 reading on the meter should be produced by applying
2,000 microvoltis to the grid of the first intermediate frequency amplifier as just
descrxbud.

With the band switeh set to Band 1 and the main dial set to 1,000 kilocycles or one
megacycle on the main tuning scrle, and input of 30 to 40 microvolts at 465 XC to the -
grid of the first detector tube should be productive of a meter reading of R9. All

. thesc readings are subject to a variation of £5%. These readlngs are given only for
use when service work is earried on by means of an stcurately attenuated signal gen-
erator which can be used to give a calibrated output, Since most service generators
2re not calibrated, this material cannot be usecd with them.’

Signal generators such as the laboratory type General Radio Signal Generater and the
Ferris Microvolter, which are accurately calibrated to deliver outputs in known values
of voltage, can be used to advantage in qulckly determlning the alignment of thesc
receivers, ‘
If the receiver is dead, and the R meter does not fall to,berp it is indicative of a
loss of load on the B supply to the intermediate frequency and radio {regquoncy
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agpliriers, A defective tube which loses its heater continuity, in other words,
which burns out, or a tube which loses its emission, will reduce the load on the
meter bridge circuit so that the meter will rot return to zero but will read up on
the scale, An open plate or an open screen on any of the tubes will be productive
of the same difficulty as evidenced by the high scale meter reading. A $ude which
has become loosened in its socket so that its contacts de not make proper continuity
with the socket connections, principaliy the plate, cathcde, and screen connection,
will also sometimes open up the plate, screen, or cathode circuit to the extent that
the total load on the bridgs circuit will be reduced, and any reduction in the total
plate current drawn by the asmplifier tubes will of course cause the R meter to read
up on the scale, In & condition which causes the K meter to read uo on the scale an
which cen not be compensated for by normal adjustment of the currier level meter con.
trol on the rear of the receiver chassis, it is probably due to a loss of circuit co:
tinuity in the RF or IF amplifier stages., Checking of the cathode voltage, screen
voltage, and plate voltage at the tube sccket connections on each of the stages will
probably determine which tube is at fault, A tube which is not drawing current will
show plate and screen voltage probably but will show either "no cathode voltage" or
if the external cathede circuit is open, it will show an extremely high cathode volt-
age, Proper values ¢f these voltages are given in the table appended to this ser-
vice bocklet,

COEDITICHNS INDICATING LOSS CF AUTOMATIC VOLUME CONTROL

The principsl result of loss of automatic volume contrel will be the garbled output
of the overlgaded blocking condition caused on strong signals when they are tuned to
exact Irequency, Loss of automatic volume ccntrol can be caused by either a ground
anywhere on the automatic volume control system or maladjustment of the 2nd IF ampli.
fier output transformer T5, Since proper adjustment of this transformer T5 is neces
ary in order to provide the diode elements of the 6B7 tube with full driving enersy
in order to produce the maximum intensity of automatic velume control voltage, it is
necessary that it be properly aligned, If all the other stages are aligned, deliver-
ing normal grid voltage to the 2nd intermediate amplifier tube and T is misaligned
to & point where it does not provide adequste automatic volume control voltags, the
overloading-blocking condition which causes the audio cutput to become badly garbled
will be noticed, Similarly, as before mentioned, any ground en the automatic volume
control supply circuit will probably cause overloading on strong signals. Even a
resistance of 250,000 ohms caused by lezkage to ground will destroy full AYC action.
This same effect can be noticed by turning the :anual gain control to & point where
the switch controlled by it just snaps on, shorting out the automatic volume control,
In this position, the smplifiers do not have sufficient grid viss to rrevent grid
current flowing in the last intermediate freaquency amplifier ard the same effect will
be noticed.

It will be necessary, of course, to continue rotation of the manusl gain control %o
ralse the bias to a point where the signal input to the later stages of the amplifier
is not excessive and will no%t ceuse rectification or grid current to ficw in the res-
pective grid circnits of these tubes,

Distorted cutput can also be caused by a defective 6BY tube or a 42 amplifier tube,
Loss of bias on the 42 tubs will of course produce excessive distortion. A continuec
predominate muffled bass output may be indicative that the tone contrel which is con-
nected between the grid of the 42 tube and ground is defective to the extent that the
resistance is at all times zero, connecting the tone control condernser directly from
grid to ground, The tone control resistance R2Y is a potentiometer type resistor
having a total resistance of one million ohms, Wher set so that it provides a one
millicon ohm resistor in series with a ,Cl condenser across the grid to ground of the
42 tube, it has little effect on the audio characteristic of the receiver. When set
so that this resistance is zero and in effect the .01 condenser is connected directly
betwecn the 42 grid and ground, the receiver audio characteristic is cut off rather
abruptly around between 1,000 and 2,000 cycles,
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' HM
Hum can be classified in two groupss One type of hum is that which is caused by the
filter of the recciver and is applicd to the tube circuits in such a way that it is
rceproduced continuously rogardicss of aignal or whether thorc is any output to the re-
ceiver or note This typc of hum is almost always due to a defcetive filter condenscr
and can be remedicd of coursc by replacing tae filtcr bloeck or at least shunting the
defcetive secction with a good condonser. :

There is another typc of hum which appcars only with signale This type of hum cen be
caused by two things: Thce most comaon sourcc is a poor ground., 4 ground in which
considcrable alternating currcnt from the supply mains is circulating and which is
by somec nonw-linear charactcristic of the ground systea modulating the radio fre-
queney circulating in that ground will actually modulatc thc carricr before it is - .,
impressed on the recciver,

The other source is a dcfective tubce Either onc of these two hums are noticcd only
with signal. -

NOIGE CAUSED BY F.ULTY V.RIABLE CONDENSER

Thc scveral variable resistors in the recciver can with age causc scme noise during
rotation. Thc. remedy for this of course is thc replaccment of the control. J4ll con-
trols of this type, dcpending upon the design, have a ccrtain life as docs any type
of rotating equimmcnt. In the rotation of control "H® (Sce Fige 24) onc other face
tor may cnter in with age %to cause noisc during rotation of the shaft. This noise
may not be duc to the rotation of the resistor itsclf?, but due to some slight eccen~
tricity in the control shaft which produccs a variablc contact on the jack switch.
The contacts of the jack switch should be closcd when the control "HY is in toward
the pancl, and they should be open wvhen pulled outward from the pencl. There is one
cxception to this and that is in a recciver with a spoeial jack switeh for thce opera-
Jbion of an cxternal relay. In this casc, there will be one cunter contact on the
s7itch which is connceted to the grounding bladeof the switch whon the rod is pulled
out. Thesc conditions can be guarantecd by obscrvation of the switch and adjustment
of the blades by means of pliers and serey drivers so thet they operate as deseribed.

FREGUENCY FNST.BILITY
Freoguency instability dan be caused by a number of factors. Prineipal among these
factors is thc oscillator tube itseclf. Excossive drift or rapid fluctuation due to
vibration can bc caused by the oscillator tubc itsclf. Ropdaccment with a satisfac-
tory tube will romedy the situation. Janother causce of instability can be tight bear-
ings on, principally, thc main tuning condensers If thecse bearings arc so tight that
during normal hcating of the iastrumcnt, causing cxpansion of the meval parts, the
shaft is warpcd, it will cause cxccssive frequency drift. The normsl frequency drift
of the reeciver in the first 30 minutes of waming up is between 8 and 10 kiloeycles
at 15 megacycles. 4t lower freucncics it is proportiomately less and at higher fre-
queneics the drift is proportionately greater. Values greatly in oxecss of this arc
not nornal and are causced by cithor poor grounding contacts on tac coil assembly and
the coil shicld and coil switeh assembly underncath the chassis or a defective nscil-
lator tube, a defective oseillator grid goupling (C33, Fige 4a) which is a small mica
condenscr mounted on the bakelite fterminal strip on the end of the main tuning con-
denscrs  Correction for the main tuning condonser tonsion as a causc of the frequeney
drift can be reduced by rcleasing the tonsion on thé rear bearing of the main tuning
condensor so that the condenser has freedom of rovation, not to the pointcr, however,
which rill allor it any end play whatsocver, since this will be preductive of very
orratic tuning.

This.same tightness in the bearings of the condensor can also gausc backlash in that
iﬁ W7ill producc an oxccssiye load on the spring loaded goars of the diel drive and
gve an apparent *rubbery® action at the knobs 4 poor contact in thc oseillator
Scetion’ of the band switch or in the band cireuit wiring will also be productiwa of
froquepey Awify, msualls of the rapid type which yill produce a wavering of the sig-
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nal to the point of a flutter. The effect of the band switch on calibration can be
checked by rapidly switching the band switch from one band to another, having on

onc band tuned in a station. It should always be possible to return the band aswitch
to that band and have the station remain in tunec.

If changing the band switch away from the particular band being uscd and thon putting
it back again into tae same position causes a shift in frequency, it is probably dus
to the switeh contacts themsclves and can be improved upon by increasing the pressure
of the colleetor ring which presses the small contactor lug up against the fingers
of tac switche The collector ring is on the opposite side of the switch fram the
fingers which are tho contacts on the switch.

MICROPHONICS

Iicrophonics arc usuelly duc to the fact that some elcment in the recciver is subject
to variations in its e¢lcetrical charactcristics when placed in a strong sound fiecld
or in a field where thore is considerable vibration. This means that if the rcceiver
is responsive to vibrations and jarring by preducing a ringing tonc when a signal is
tuned in or sectting up a howl under the same canditions it is more or less microph-
onice. 4All reovivers are microphonic to a certain degree, depending upon the tight-
ncss of the coupling between the speaker and the receiver itsclf, Oftentimes a de-
fective oscillator tubc will be productive of counsiderablc microphontng action. This
is cvidenced by the fact that the slightest jar when a signal is tuned in, especially
on thc very high frequencics, will produce a ringing sound whieh may turn into a
cantinued howl increasing in amplitude as tiue time inercasecs. It will be found
usually that the remedy is to put the speaker at a slight distance fram the receiver
cabinct itself, his type of difficulty can be rcoduced to a very low point by
changing tiwc oscillator tube,

There 1s one other olament in the regeiver wvhich is also subject to a microphonic ac~
tion, and that is the main tuning condenser. These plates act like small diaphragms
vhen the sound intcrsity is very large and vibrate causing & shift in the tune of the
rcociver at an audio frequency. The action is depondent sgain as beforce upon the
tightness of coupling acoustically botwecr. the spcaker and the cabinct of the re-
Jeiver.s  Usually breaking a stiff physical contact betweon the cabinct of the speaker
and the recoiver will reduce the howl and it is almost certain to stop if the sound
ifrom the spcaker is madc to cmerge in a dircetion which will not impingo upon the
speaker housing itselfs These effects arc noticeablc more with the crystal in thce
~ircuit and the solcctivity is very high and also at the high froquencics wiere the
"nsocible fregquerncy variation by varying the position of climcnts in the receciver is
e greatests  Howling will be set up casiest when the tuning is not exact. That

18, wacn the station is not tuned cxactly at rcsonance. Thercfore, by not providing
positive tuning adjustment on the carricr the howling will be sct up quitc easily.
Frpericnec in accurate tuning is productive of a very mininmum of acoustic coupling

7 cvidenced in the form of micropionic hovle
3 e 200 o kR

TEST VOLTAGES OBT.INED AT V..RIQUS POINT'S IN RECEIVER CIRCUIT RiME-69Q

(iasurcments made with voltmetor having intornal resistance of 1,000 okms per volt.
Instruments with other intornal resistonuces give ontirely difforent readings.)

“UE: Line woltage should be 115 volts,

1L.CL TEST PRODS BETWEEN CORRECT VOLT.GE CORRECT VOLT:GE
(Switeh "HY in toward (Switch "H* pulled
pancl) outward fm pancl)
Rndlo froquencey amplifier plate and ground..sevee 230 volts © volts
Radio frequency amplifieor serecn and ground...... 100 volts 0 volts
fadio frequency amplificr cathodec and srowides.es 342 VOlbs 0 volts
first detector pthCS.a--vocu'---'c--.o.u-...... 21[»0 volts 0 volts
first detectar sercen and groundessssevaverersvre 75 VOlis 0 volts
First detoctor oathode and proufidesvesssvesssssns 35 vVOlts 0 volts
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,cpmagg TEST PRODS BETWEEN "CORRE &k ¢
R T T et s {Switeh MR in toward (Bwifch "H' pulled
penel) Gteard fm panel)

 First I.,F. emplifier plate and groundeece... 250  volts 0 volts

" First I.F. amplifier screen and ground...... 100  volts 0 volts
First I.F. amplifier cathode and ground..... 3.2 volta 0 volts
(The same voltages apply to the 2nd I.F, i '
tube elements, % §
6B7 plate and ground.'--..-......-.......-;. 115 VOItS' 145 vOIts
6B7 gcreen Bnd groundisccescereccscacncasves 25 volts 35 volts
42 plate and Zroundaecceccesecesececossvonanse 214 volts 280 volts
42 scresn ahd ground-..................-...- 248 Voltﬁ 290 VQlts
42 cathode and ground seNsorbssrinvrarsanren 16 Volﬂs 18 volts
80 rectifier filament and ground...ncou--... 258 Volt? 335 volts
06c111&t0r Plate and ground-.............-.- 248 Voltg . 0] volts
Oscillator screen and groundieeessevessescse 115 volts . 0 volts
Beat Oscillator screen and groundeesesecesse 100 volts 130 volts
Beat Oscillator plate and groundesseesesesss 180 volts 210 volts
The voltage across R3jeasess v vesrscsscans 14 volts . 0 volts

(These voltages are subject to & fluctuation of £15% wzthout indication of matsrial
difficulties.)

CONTINUITY CHECKS

{Receiver turned off, and no jumper between A-2 and gr’un&,on the antenna terminal
strip.) :
‘! .
CORRECT RESISTANCE Vi LUE
e :
Infinite, all bands.
Infinite, ell bands.
1.25 megohms, %209

WEASUREMENT EADE BETWHEN

A-1 and ground..............-.-..................
A-Z &nd ground..-....-......-...........'.......o-
RF amplifier grid to groundecscecscocearcecscnsans

First detector grid to ground.sseesssrencencesaease Band 1 3,5 chms:
. Bend 2 1.5 ohms
i Band 3 .8 ohms
) Band 4 .3 ohms
Band 5 Less than .2 ohms
Band 6 Less than .2 ohms

First IF grid teo ground.;.......,........;....... 1.5 megohms, t204

Second TF grid to ground.sessscecssarssosgecssons
Oscillator grid to ground..iessceaessesenassrosne
Beat Oscillator grid to groundesciascsecedesssanes
6B7 grid t0 grounGeeces s csescranscssocssonsosvan

;
Monitor post to ground...........................

Osciliator section of bandspread sondenser and

gr°Md.00'.'..0..0'00.'l.'cuQ'lo.oocoiuanoioqqo..

GathO’dG Of 6D6 OBCill&tOI' tO ground. sV EBIPIOR LGS

1.25 megohms, ¢20ﬁ

50,000 ohms, 207

100,000 ohms, 20

Should vary frem 50,000 to 300,000
ohms beiween minimum and maximum
rotation of the contral "H".

0 resistance (Comtrol "H" in,)
Infinite resistance (Con. "H" out)

Band 1 Infinite; Band 2 .8 ohms;
Band 3 .5 shmg; Band 4 .2 ochms;
Band 5 Less than .2 ohms; -

- Band 6 Less then ,2 ohms.
Band 1 .75 ohms; Band 2 .3 ohmseg
Band 3 .2 ohme; Bands 4 5 znd &

less than ,2 ohms,
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~LEGEND OF .3RSISTORS, CONDENST3S, CHOKES,ilL TANSFOWTAS OF ALES6Q AR — -
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DESIGNATTION \\?PE’GIB ICATION

Caand Cp 30 [yfd. adjustable mica paddars/

Ce 30 (ifd. ‘mica padder.

Cq deleted,

Ce Dual ssction resonetor control, 4 ,u,ufd minimum,

30 mufd maxicum.

CsyCgs Cjs Cis Adjustable trimsirg condersers in the- 1n.tamm ~.

C1,Cm. fraqueney transformers.. T~

Ch 25 4ifd midget air padder.

Ci 30 Lufd mieca adjustable phasing condenser.,

CnsCosCpslr 30 ppifd sdjuatable padders.

Cq 70 4ufd adjustable padder,

Cs .0004 mica condenser shunted by 70 wufd, mica adjusimble
trimmer,

Ct ¥ica trimmer on the oscillator section of the main
tuting condsnser, ‘

Cy 70 Lufd adjustable mica padder.

Cv 25 (4fd variable air condenser

Csy W01 uféd 400 volts.

Cy 01 wfd 400 volts.

Cy L1 Lfd 400 wolts.,

Ca .01 ufd 400 volts.

Cy 01 ufd 400 volts.

Cé W1 u4fd 400 volts.

-Gy .1 4fd 400 volts.

cg 1 ufd 00 volts.,

Cq 002 moulded mica condenser.

Cio .01 wfd 409 volts.

€11 .1 ufd 400 volts. .

Ci12 1 ufd 400 volts.

€13 1 pfd 400 volts.

C14 1" of shislded braii wrapped around plate lead of sscund
intermediate freguency amulifier tu'oe. Approximate
capacity 10 ifds,

Ci5 00025 yutd,

815 .01 ufd, 400 volts.

c17 .1 ufd, 400 volts.

C19 .01 ~+fd 400 volts.

€20 00025 4fd moulded wica condenser.

t21 20 ufd 25 wolt electrolytic.

€22 .01 urd 400 volts.

€23 12 ufd 450 volt electrolytic,

C2a 0001 moulded mica condensar.

€25 +Cl Lfd 400 volt electrolytia.

Ca6 «0Y ufd 400 volts.

Ca7 00071 ufd moulded mica,

C28 01 ufd 400 volt.

€29 .00025 moulded 3 S5%.

€30 «1 Mfd 400 yolts.

€33 »J1 ufd, 400 volts.

C32 .01 j4fd, 200 volte,. -

33 L0001 wtd moulded ¢ 5%,

C34 B urd 450 volt electrolytic..

€35 8 pfd 450 volt electrolytic,

»00025 Lfd meulded condenger




[

ol (cont,)

DESIGNATION SPECIFICATION

€33 o1 ufd, 400 volts

C3ig 20 prd, 25 volt

Cap 400 pufd, moulded mica

$1,52,53,34, Band Change Switch

3wy 115 volt line switch

5o Beat oscillator on and off switch

SW3 Switch operated by control “H" for connecting monitor
¢ircuit and opening B supply to amplifier stage.

SW4 Crystal switeh for series of for paralllel

SWg . Cut-off switch for removing AVC action (operated in
tandsm with R)

Ly ' Band 6 RFP grid coil

Lo Band 5 RF grid coil

L3 . Band 4 RF grid coil *

La Band 3 RF grid coil

Lg Band 2 RF grid eoil

Lg Band 1 RF grid coil

L7 Band 6 first detector grid coil

18 Band 5 first detector grid coil

Lg Band 4 first detector grid coil

Lio . Band 3 first detector grid coil

111 _ Band 2 first detector grid coil

112 Band 1 first detector grid coil

L13 Band & oscillatoer coil ¢

114 Band 5 oscillator ceil

L1 Band 4 oscillater coil

L1é Band 3 oscillator coil

L1y Band 2 oscillator coil

118 Band 1 oscillator eoil

RFC 16 millhenries

CHy 30 henries, 100 ma,

CHo 30 henries, 50 ma,

T Main power transformer

Ty sudio cutput transformer to 4,000 ohms and 600 ehms.

T3 : Tirst intermediate frequency ampllfler transformer. =

Ta ' *  Second intermediate frequency amplifier transformer.

T5 - Third intermediate freaguency amplifier tramsformer.

Ry 200 onms, 1/2 watt

R2 20,000 ohms, 1 watt

R3 30,000 ohms, variable

R4 5,000 ohms, 1/2 watt ,

Rg 1 megohm, 1/2 watt

Ré 250,000 chms, 1 /2 watt

Ry 100,000 ohms, 1/2 watt

38 ‘ 2,000 ahms, 1/2 watt

Rg 500 ohms, 1/2 watt +5%

R1o A 200 ohms wire wound var. R meter balances

K11 1,000 ohms. 1/2 watt

R12 _ 80O ohms, 1/2 wetd

R13 - 100,000 ohms, 2 watts

R14 e, 000 ohms, 1/2 watt

Rjs - ' 10,000 ohms , 72 vatt

Rih o 2,000 ohms, 1/2 watt

l




LEGENL (Cent.)

DESICGNATION

SEECIFICATION

1 megohm, 1/2 watt

250,000 ohm peotentiometer audio level control
1 megohm, 1/2 watt

100,000 ohma, 1/2 watt
5C,000 onms, 1/2 watt
250,00C ohms, 1/2 watt
5,000 ohms, 1/2 watt
1,000,000 ohms potentiometer
410 ohms bleeder section
7200 ohms, bleeder section
6800 ohms, bleeder section
10,000 ohws, 1/2 watt
100,000 ohms, 1/2 watt
100,000 ohms, 1/2 watt
2,000 ohms, 1/2 watt

2,000 ohms, 1/2 watt
50,000 ohms, 1/2 watt
10,000 ohms, 1/2 watt
5,000 ohms, 1/2 watt

1,000 ohms,1/2 watt
100,000 okms, 1/2 watt
50,000 ohms, 1/2 watt

Headphone Jack




Off Position

A B
Line Switch Crystal
Tone Filtet
Coutral Switch
C
CW Beat E
Picch Crystal
Contral Selectivity
Head- F Dial D G Dial H I
phones Maunnal No.1  Reson- Ban No.2  Volume CW Beat
Gain Main ator Switchh  Band Send-Rec. Oscillator
Tuuing Spread  Monitor
Control
Fip. 2A. Front Panel Layout of the Standard RME-69, AC Model.
Off Position
A B
Line Switch Crystal
Tone Fiiter
Control Switch
C E
CW Beat Crystal
Pitch Selectivity
Control
Head- T F Dial D G Dinl 11 J
phones CW Beat Manval No.1  Reson- Band No. 2 Volume Silencer
Qscillator  Gain Main ator Switch  Band  Send-Rec. Control
Touning Spread  Monitor
Control
Fig. 2B. Front Panel Layour of the Standard RME.69, AC Model wicth Built-in Noise Silencer.
Line Switch Crystal
‘I'one Fll.te!'
Contral Switch
C E
CW Beat Crystal
Pitch Selectivity
Control
Head. K F Dial D Disal H I
phones Battery Manual No. 1 Reson- Rand No.2  Volume CW Reat
Switch Gain Main ator Switch  Band  Sead-Rec. Qscillator
Tuning Spread Monitor
Control
Fig. 2C. Tromt Panel Layout of the Combinarion Standard AC and Battery Model RMF-69,
B
Line Switch Crystal
one Filter
Control Switch
C E
CW Reat Crystal
Pitch Selectivity
Control

Head- K ¥ Dial D G Dial H T J
phones Battery Manual No.l  Reson- Band No.2 Volume CW Beat Silencer
Switch Gain Main ator Switch  Band  Send-Rec. Oscillator  Control
Tuning Spread Control
Muaitor

Fig. 2D. Front Panel Layout oi the Combination Standard AC and Battery Model RME-69 with Bailt-in Noise Silencer.




4000 OHM

AUDIO QUTPUT

FOR SPEAKER

600 OHM
AUDIO OUTPUT

SPEAKER
SOCKET

Fig. 3
LINE
SUPPLY
CORD
CONNECTION G A A CARRIER METER
FOR MONITOR ZERO ADJUSTMENT
PICKUP ANTENNA
WIRE.
L.7 7 T T4' 637 T
Cas teCHi Cs Crepe T2 42687 T, s Vol
R” G !
s 3 N L
o S B, W A g * ° ® T
Tl A: .s °°® = a'sb
"= o Jaedi- 6HE _
* e - 6L7 _
6J7
80 95 9
P - 6K7 w—
XTAL
6D ‘ . Ny
=3 D L \
o T AN ’ !
Cv \d iy '410
Wi Lyce Ls C T. 6C6 D6 SW,
606 6C6
Ret Lo " Le  Cif  ° FDELRFAMP. REAMP, F DET.
K23
Fig. 4A

BAND 5. BAND 6. OTHBEE

CONTROL D
Fig. 5

Fig. 4B

SHORT ANT. WIRE FOR
PICKUP OF NEARBY TRANSMITTER

0SC. OUPUT—_

6l

SMALL MONITOR TYPE OSCILLATOR
COVERING FREQ. RANGE OF TRANSMITTER

Fig. 6
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CARRIER METER
ZERO ADJUSTMENT

POWER SUPPLY PLUG

FiG. 8

4000 OHM
AUDIO QUTPUT

{ij SPEAKER Fig. 7

600 OHM

AUDIO

OUTPUT

A.C.LINE
CORD

CARRIER METER
ZERO ADJUSTMENT

4000 OHM
AUDIO OUTPUT
[FOR SPEAKER

' 800 OHM
- AUDIO
QUTPUT

A C.LINE
CORD

BATTERY POWER SUPPLY
CABLE PLUG

ADDITIONAL CONTROL TERMINALS

FI1G.

FiG. 9

A.C.LINE VOLTAGE TAP

CHANGING TERMINAL PLATE.
CARRIER METER VOLTAGES ARE STAMPED
ZERO ADJUSTMENT ON PLATE

TERMINAL PLATE
COVER MOUNTING
SCREW HOLES

TERMINAL
PLATE COVER

AC. SUPPLY BOTTOM TOP
CORD SIDE SIDE
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Line Switch
one

Control
C
CW Beat
Pitch
Control
Head- F Dial D G Dial H
phones Manual No.1 Reson- Band No.2  Volume
Gain Main ator Switch  Band Send-Rec.
Tuning Spread  Monitor

Control
Fig. 2A. Front Panel Layout of the Standard RME-69, AC Model.

A
Line Switch
Tone
Control

C
CW Beat
Pitch
Control

Head- F
phones Manual
Gain

I
CW Beat
Oscillator

No. 1
Main
Tuning

Dial
No. 2
Band
Spread

H
Volume
Send-Rec.
Monitor
Control

Reson-
ator

G
Band
Switch

Fig. 2B. Front Panel Layout of the Standard RMR-69, AC Model with Built-in Noise Silencer.

Line Switch
Tone
Control

C
CW Beat
Pitch
Control

B
Crystal
Filter
Switch
Crystal
Selectivity
I
CW Beat
Oscillator
B
. Crystal
Filter
Switch
E
Crystal
Selectivity
Silencer
Control
B
Crystal
Filter
Switch
E
Crystal
Selectivity

Head- K F Dial D G Dial H I
phones Battery Manual No.1 Reson- Band No. 2 Volume CW Beat
Switch Gain Main ator Switch  Band Send-Rec. Oscillator
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4 SERVICE NQTES FOR °THE
' ‘ RME=-G69 RECEIVER
CHAPTER I
ALIGNMENT
b TN

One of the first cvidences of misalignment in a receiver

is low over-all gain of the rcceiver, In the RME~69 Receiver
this 1s evidencod by low mefer readings on signals which were
formerly capablc of producing higher mcter rcadings. Due

to the tremendous gain available in the audio systom of the
RME-69 Rccciver, a misalignment due to loss of gain may not
be noticed if the condition of the receiver is judged by audio
output, sincc it may be possible to turn the volume control
to the maximum output position and still obtain hipgh values
of audio output. Misaligmment, howecver, docs not affcct the
circuits of thoe audio amplificr and has solely to do with

the intermediate froquency amplificr and, to some extent,

the radio frcquency amplificrs. Principal among the contri-
butions to low gain is thc part which the intcrmediate fre=
queney amplificr plays in providing over-all scnsitivity and
scloctivity of a satisfactory order.

Misalignment of the radio frequency section (principally that:
prart of tho scetion which is mads up of the high frequency
oscillator) is tho control of the rcceiver calibration. This
also is suscaeptiblc to certain outside influences which can
causc variations to such a degroe that the stated calibration
of the rccoiver is changed to other valucs. However, this
cffect is not a common ¢ffcet and usually the calibration of
the rceoiver, unless tampered with by incxpericenced hands,
will remain very closc bto its stated value indefinitely.

This 4o0ss of gain when occurring in the radio frequency sec-
tion of tho roceiver is usually due to the fact that the os-
cillator has bacon grossly misaligned so that it is apparent ‘
in the frequency calibration of the rcceiver. In other words,:
it might well be said that a loss of scnsitivity in the rc-
colver occurring simultancously with a wide-spread condition
of off calibration might indicate the fact that the loss of
g2in is causcd by misaligmment of the radio froquency section
of the rscciver,

On the other hand, if the gain of the reocciver is low, but
the calibration is corrcct, it might b¢ said without hesi-
tation that the most probable causce for the low gain is the
misalignment of the intermediatse frequoney amplificrs rola-
tive to the trimming condenscrs of the intermcdiate frequency
amplificr transformcrs.

It is for the purposc of raxlignment of these intermediate
frequency transformers that the following toest proccdure ill
outlined. IMPORTANT NOTE. It is essential that the 465 KC . -
intcrmediate signal which is used for realilgnment of the
intermediate froquency amplifier is not sct according to any
arbitrary calibration on the test oscillator itsclf since

it has beoen found that commercial test oscillators for ser-
vicc work vary considerably, at lcast to an extent which

TI1T not nermit vronar Al immment af a cammund catdian fFane
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roceiver in which is installed a quartz filtcr. It 1s there-
fore hettor if no tost oscillator is had, since a broadcast
station of constant signal strength will furnish adcquate

test signal for alignment of the intermecdiate frequency ampli=~
fier, using thc quartz filter for cstablishing the proper IF
frequency as indicated in the following proccdure.

The meter on the RME-69 receiver affords an excellent method
of indicating the peall alignment of cach of the transformers.
The location of the threc intermediate frequency amplificr
transformers, T-3, T=4, and T-5 is given on Figure 4 of the
illustrated shcet attached. The two padding condcnsers lo-
cated in cach of thoese transformers and accessible through
apertures in the top of the shiclds can also be seen.

OUTLINE OF PHOCEDURE FOR COKRECT ALIGNMENT OF THE INTERMEDIATTE
PAEGUENCY AMPLIFI'GT TRANSFORMERS OF THE RME-69Y RECEIVER.

The intermcdiate frequency amplificrs in the RME-69 Receiver
are designed for a frequoncy of 465 XC. Since these receivers
ars always supplied with a quartz crystal filter, it is essen-
tial that the intermediate frcquencv amplificr transformers

bo accuratoly aligned witih the crystal froguency. Crystals
arc supplicsd in frequencics slightly at variance from the
abovc stated valuc of intcrmediate fregquency by an amount not
greater than onoe kiloeyelo plus or minus 465 KC. Rather
thcerefore than, align the intcrmediate frequency amplifier
stagas of the RMM-€69 to a sct frequyency of 465, it i1s osscntilal
that the alignment bo done in conjunction with the quartz
filter so that alignment of the intormediate frequency ampli-
fior is achicved at the frecquency of the filter. This is done
as follows and whoen the process as herein outlined is followed
accurately, maximum results will be obtainsd. The use of any
other proccss of a gencral type will produce inferior results.

The first stop in the alignment procedurc is to tunc in a broad-
cast station, preferrably in the low frequency portion of the
broadcast band. The signal should be one of moedium signal
strength so that the R moter indicates a sipgnal level of R9

or slightly lcsss If no station of this amplitude is available
but a strongur station is available, a roduction in the ef-
ficiency of the antenna by the connection of a short wire to
the antcnna post may help to bring the signal strength as
indicatced down to RY9. Usually between 550 and 800 KC in most
any tuerritory a station can be rcceived at most any time for
this test and adjustment.

Yhen the station has buen chosen, lot us assume that its
frequency is 700 KC, the next step is to slightly detune the
main tuning control so that tho frequency rcads approximately
715 or 720 KC. This of course will tunc the station out.

It docs not nccessarily have to be the frequency mantioned

or the cxact froquency of dctune, but the gencral procedure
1s to tunc the main tuning control slightly higher than the
chosen station so that it may be brought back to resonance

by deerecasing the scale reading of the band-sprcad control.
This is done mercly to provide vernier tuning.

With thce station chosen and resonated on the band-spread scale,
the erystal filter is switchod to the scrics position which
is the middic position of the three available. The band-

,
[ S

spread scalc is then adjusted with rcspect to the signal so (//‘
‘ ’
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that a maximum metor reading is cqbtained. Thils procedure

is one which requires patience and accuracy of adjustment
sincc the receiver is ultra sharp with the crystal filter in
and there will be onc definitely sharp peak indicating crystal
regonancc. The receiver should be tuncd to thls pecak

and left on it during all adjustments to be made regarding

the intsrmcdiate frequency amplificr.

When this peak has beon tuned to and the meter is at maximum
reading, a small standard intermcdiate frequency trimmer

tool of the insulated scrow-driver type should be useds Then
the control "E", Figurc 2A, should be set so that the conden-
ser it adjusts is get at $50% mesh. Thon, without particular
attention to a coursc of proccdurs in tuning, any transformer
may bc adjusted at any particular time, the impoartant factor
beine that they all be adjusted so that the R meter 1is brought
to and loft at a maximum motor rcading., Usually this adjust-
ment will not require vory much turning of the adjustment
scrows. A good proccdurc to follow is to start with the No.
1 transformer and align in scquonee No. 2 and No. 3. All ad-
justments should be made as beforc mentioned so that the
nmeter reading is maximum.

It i3 advisable from time to time to make surc that the sig-
nal is still adjusted to peak rcsonance of the crystal by
slightly varying thc adjustment of the band-spread control.
Whon this proccdurc has boen completed as outlined and all
transformcrs have bosn adjusted and left at maximum meter
?eading, the intcrmediato froquency amplifier of the rcceiver
is in peak adjustment and the erystal aligned with it for
maximum cffcctiveness in filter action.

RME-€2 RECEIVER INTERMEDIATE IFFREQULNCY
AMPLIFIER ALIGNMENT WITH SILENCER INSTALLED

The general procedurs for aligmment of the intormediate fre-
quency amplificr as described above also applies to reccivers
in which the LS-1 silconcer has becn installed. Preliminary
adjustment as above describcd should be made with the silencer
threshold control sct at maximum clockwise position, -of rota-
tion. When the intermediate frequeney transformers have been
aligncd as outlined, the silencer transformer may bc peaked

by Purning the band switeh to No. 6 band on the recciver and
tuning in and resonating the froquency band around 30 megacycles
8o that the receciver is scnsitive at that point. Then under
conditions of automohilc ignition interfercence the silencer
control should be set to maximum counter-clockwisc rotation
rosition and the small screw accessiblc through the hole in

the noisc rcctifier transformor locatcd on the silencer auxili-
ary chassis should be adjusted for a minimum rcsponse, of the
interference noise: This insurcs accuratce alignment of the
noise amplifyving system with that of the intermediate froquency,
a igndition which must nececssarily exist for efficlent silencer
action. . '

-

.Aftcer the intcrmediate frequency amplifiof has been aligned

as per the instructions wder the articlo concevning intermedi=-
ate frequoncy transformer aligmment, a cheek of the phasing
of the c¢rystal filtier shonld bo made. Tune in a broadcast

e o e 2
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station, prcferrably on the low frequency cnd of Band 1.
Thon tunc the main . tuning control slightly to the high
frequency sidc of it, say 10 KC or morc higher in frequency
than the sclected station.

Then resonate the station again by means of the band-spread
control. Next set the crystal switch to the serles position
as indicated on Figure 2A by the position "S" on control
"B", Now vary the band-spread control as may he required to
produce peal rezding of the signal on the R meter by reson-
2ting with the crystal resonance peak.

With this cetting achieved, vary the dial fflumber 1 slightly
higher and alightly lower by five lilocwvcles as can be approx-
imated by the calidration of the dial (one half divigion each
way since one division is representutive of 10 kilocycles) and
notice the drop in the R meter reading. The drop so achieved
by varying the setting of Dial 1 five kilocycles abhove and
below the selected signal should be productive of an R meter
drop of 40 db. or greater. In other wordg, if the signal

wnen resonated produces an R meter reading of 60 db. on the

R meter scale, setting the dial Number 1 flve Lilocycles
higher in frequency than the Irequency of the signal being
used should muiire the X meter 21l to 20 db. or less. Similarly,
setting the dial Wumber 1 five kilocycles lower in frequency
than the station being used, the R meter should a2gnin fall
from.60 db. on the scule to 20 db, o» less. Should it fuail

to do this, the phasing condenser (C-1, figure 4) shiould be
adjusted and a test made as just described by five Lkilocycle
above and below adjustment of Dial 1 until the proper varia-
tion in the R meter is achieved.

It will be found that the condenser C-1 will usually run at
a very low value of capacily, very close to its minimum
capacity adjustment. Therefore only slight turning of this
condenser will be productive of changes which materially af-
fect the attenuation of the crystal filter, It is usually
found that this condenser is not required to be adjusted
gince it holds its aetting very well over long periods of
time, The procedure just outlined gives the proper method
for checliingg tae phasing and adjusting when necessary. ¢

CHAPTER II
ALIGHMENT OF RADIO FRLQUERNCY SECTION OF THL RME~69 RECEIVER

Alignment of the radio frequency section of the receiver will
affect principally the calibration of thé receiver. Within
certain limits this of course will also alfect the sensitivity.
A small variation in frequency (up to 2%) will not materially
reduce the sensitivity of the recciver although they of

course will show up as variatlons in the calibration as in-
dlecated by the requircd setting of the main tuning dial in-
dicator. Correction for any variation in calibration can be
made by following the suggostions outlined bLelow.,

Band 1 includes the frequencies between 550 and 1500 KC.
For band one there arec two frequency adjustments for adjust-
inpg, the indicztor to proper calibration. One of these, Cg,
is adjusted as indicated on FPipure 4 through the top of the
shield can just in the rear of the main tuning condenser .
assembly. Just in front of this aperture and on the mnin
tuning condenser assembly is Ct which is used to adjust the
[ .
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frequency for the high frequency end of Band 1. The pro-
cedure 1s this: Put the main tuning indicator to a position
so that the main tuning condensers are fully meshed. The
. pointer of the main tuning control should then be set at

maximum left end of scale so that the pointer falls just
below the line above the numbers indicating the various
channels. In this reaspect it will partially cover the top
half of the numerals indicating the different tuning bands
on this scale, In other words, the line which borders the
semi-circular scale at the extreme counter-clockwise posl-
tion should rest on the top edge of the pointer as it is
turned to maximum counter-clockwise rotation and the con-
denser plates are at full mesh.

The next step is to choose a station or a signal of accurately

known frequency, around 700 KC, and set the main indicator
to the frequency of the signal which is going to be used
for the test. TFor example: There is a statlon available
with fairly good signal strength or a test oscillator is
available which can ACCURATELY bhe set at 700 KC. If the
receiver indicator on the main tuning dial is set at 700,
and the receiver is considerably out of calibration of
course the signal will not be received. However, leave
the indicator at the correct frequency of the signal bteing
used for the test and set the band-spread control to a
reading of 180 on the dial at which position it has no
material effect on the tuning circuits of the receiver and
permits the calibration of the main tuning dial to indicate
accurately the frequency of setting.

\
Then by means of condenser Cg(Figure 4) accessible through
the trimming hole in the oscillator shield can for Band 1,
adjust until the signal is brought in with the pointer set
at the proper frequency.. Then choose a signal at about
1200 or 1300 kilocycles, and set the main tuning dial indi-
cator to the correct frequency for that signal and bring
the signal in on that setting with trimmer Cy. It will then
be necessary to return to the former frequency setting of
700 KC to make sure that the variation of Ct has not made
some slight change in the setting for the lower frequency
calibration point and it may be necessary to readjust Cg
slightly again. Then in order to make certain of the ac*
curacy of both settings return to the frequency chosen be-
tween 1200 and 1300 KC and if necessary, slightly readjust
Cy again. After several checks on each frequency, it will
be found that the calibration can be made satisfactorily.

Calibrations on the higher frequency bands are controlled
for Bands 2, 3, 4, 5, and 6 by the trimmers Cp, Cq, Cps
Co, Cn, (Figure 11-B) reapectively. High side beat is
used on all frequercies in the RME-A9¢ Recciver which means
that all of the condsnsers Cp, Cqs Cp, Co, Cn, must be

set to the lowest capacity sotting wgich will provide a
beat and the proper calibration for the frequencies in the
respective bands. Calibration frequencies used are as
follows: .

Band 2: 2 megacycles and 3 megacycles. ‘
Band 3: 4 megacycles, 5 megacycles, 6 megacycles.
Bard 4: 7 megacycles, 9 megacycles, 11 megacycles,

13 megacycles.
Bard 5: 14 megacycles, 15 megacycles, 17 megacycles.
Band 6: 30 megacycles. .
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After the calibration has been made accurately on all of the
frequencies, or if the receiver has been found to be accurately
set insofar as 1ts calibration is concerned on all frequencies,
the trimmers Cp and C, have a distinct cffect upon the RF grid
circults for bands 5 and 6 respectively. They are adjusted

as follows: With a steady incoming signal on between 14 and
15 megacycles and the most effective sectting of the control

"D" for signal in that region, and with the antenna connected,
the condenscr Cp is adjusted for maximum meter reading.

With these same conditions existing on 30 megacycles, with

the band switch set on band 6 and the antenna connected,

Ca is adjusted for maximum response on a given steady signal.
All other trimming and adjusting is done manually by means

of control "D", Figure 2-A, and is a variable RF amplifier and
detector grid padder which can be critically adjusted for peak
resonance at any frequency it is desired to tune to.

It is of importance to riote the sctting of the condenser C,
(Figure 4). This is the antenna coupling condenser used when
the receiver is set to Band 1. It as well as condenser "C"
(Figure 4) should be set to practically its minimum capacity
in order to provide constant alignment and proper coupling

to the antenna when using Band 1. Excessive capacity in the
cordenser Co will cause misalignment of the RF amplifier and
hence promiscuous beating of harmonically related broadcast
frequencies to the effect that a number of whistling tones
will be received on the high frequency end of the broadcast
band. Excessive capacity on C will somewhat contribute to
the same result but will, more than'that, reduce the sensi-
tivity on the broadcast band. When the receiver leaves the
factory, they are set at a very small capacity and shcould not
bes set at any other capacity or material reduction in the
efficiency of operation will be produced.

Whenever the receiver is gone over for alignment, 1t is

well to remove the dust cover from the condenser assembly

and inspect the permanence of position of the roteor plates

of the ganged condenser controlled by the knob "D". This is
located between the two main variable condensers and is lo-
cated underneath the dust cover which is removable by unscrew-
ing the four acorn nuts holding it down on the condenser ‘as-
sembly. Some times the rotors become loosened and misplaced
angularly with respect to cach other. They should always be
adjusted so that the rotors are at full mesh at the same time.
Any slignht angular displacement of one rotor with respect to
the othor will materially reduce the sensitivity of the re-
ceiver and destroy the preselection, thereby reducing the
Imape frequoncy rejection and also the sensitivity, especi-
ally on the high frequency bands.

The padders Cpand C, (Figure 11-B) materially contribute

Lo the image signal rejection on the bands 5 and 6. Special
care should therefore be taken in the adjustment of these
condensars wher. the receiver 1s aligned.

CHAPTER III

ADJUSTMENT OF THE BEAT OSCILLATOR
(Control C, Figure 2A)

The beat osclillator has its fréqucnoy ad justdble on the panel
by means of control "C", Figure 24, This control is normally
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. 8set for zero beat with the condenser Cy set at 50% mesh.

If 1t is found that zero beat does not occur or that the

beat oscillator is not beating with the intermediate fre-
gquency to produce an audible solid beat, it is probably due
to the fact that the beat oscillator 1s tuning to a frequency
other than the intermediatc frequency of the receiver. This
can be remedicd by the following procedurec:

Set the Band Switch to position Number 1, and tune in a
broadcast station so that it reads maximum on the R meter.
With this condition existing, snap on the beat oscillator
switeh "I" (Figure 2A) or in the case of a recsiver with
built~in noise silencer, the switch "I" is at the left under
the headphone jnck. (See FPigures 24 and 25). Then by making
cortain that the condenser Cy is set tc 50% mesh, the condenser
Cy on the diagram (Figure 16 and Figure 4) and located in the
bealt oscillator compartment Just below Cy (Figure 4) near the
top plate of the chassis in front of the beat oscillator

tube should be adjusted by means of a scrow-driver so that
zero heat is achieved with the signal tuned in as bofore men=<
tioned. ‘When this is achieved, variation of the beat oscil-~
lator from minimum to maximum mesh will give & total heat
frequency variation of cight kilocycles (plus or minus 4
kilocyelcs from zero beat,)

CHAPTER IV
NOISE: ITS CAUSES AND A METHOD OF ELIMINATION

Noisy opcraticn of a receiver can bé caused by several things.
Principal among thase are loose elements in a vacuum tubc, poor
seating of the tube in 1ts respective gocket, and a looss or
broken connection in the circuit wiring of the receiver, or

the abnormal position of two circuit components which should
be normally isolated from each other, but due to some causs

or othor have become bent into such a position as to occasion-
ally contact and change the circulit conditions to an extent
which produccs ovsr-~all receiver nolse,

The first trovble of courss has an cbvious remedy in the re-
rlacing of the tubes. The sccond also has a simple remedy
of making certain that the tubes are well seated in their’
sockets, and this can be done by removing the tube shield
caps and prsssing fimmly on the bulb until the tube comes to
e stop with the base directly against the socket material.

The third condition can be checked by examination and observ-
ation. If the connection which is poor is in a DC circuit

it will usually cause a variation in the DC voltages as can
be mecsured by a mecter and checked with the values hercin
given for the proper voltages at the various points in the
radio froequency and power circults of the recelver. If of N
course the effect is not such as to produce a change in the
DC voltages, the trouble will be more difficult to find, but
an outline is given below for a simple procedure which will
gave time and be very thorough in method so that many inter-
mittent troubles can be located ocasily and quickly.

The fourth cause of the troubls can be located in the same
fashion as suggested for the intermittent contact since it
in itself 1s of that typs of trcuble. Before any investiga-
tion of thc roceiver itself is made, the antenna conncctions
to the recceiver must be removed in order to insurc that they
are not causing the trouble by allowing outside intorference



to be picked up.

When the antenna leads have been disconncctod so that it is
made certain that the noise, if it still continues, is not
being caused by any variation in the antcnna circuit, a gen-
eral procedure can bc carried out which will isolate all
four of th¢ types of noisc described above and lccalize the
source to a point whore it will be much easler to work on
dvue to the fact that the observations and lnvestigations

ean be concentrated in a small portion of the clrcult.

METHOD :

Resonate the receiver so that it is all adjusted to peak

tune as will be evidenced hy the rcceiver noise itself. Then
remove all of the tube shield caps from the radio frequency
smplificr, the detcctor, the two intermediate frequency ampli-
fier tubes, and the GB7 tubc. Then by means of a padded

tool of some kind--a rubbsr sticlr, or something which will
not in itself makc noise upon contact with the metal parts

of the receirver--the receiver sheuld be gently tapped in
various parts in order to determine whether or not tapping

on certain parts of it will cause ths noisc to occur more
readily than on others. This will give also an idea as to
the loczlization of the source of the noise. The tapping
should be continued in this place found to be most effective
in the production of tine noise by carrying on the following
succeasion ol tests:

Talke a .1 pRLa. paper by-pass condenscr with good clean leads
on it, and soldsr one lead to the ground or clip it to the
ground of the chassis of the receiver., Then, continuing the
tapping of thsz plage found to be most productive of the
noise, connect the other sidc of the .1 condenser first to
the gricd c~p of the first radio frequency amplifier, then

to the grid cap of the first detector, then the first IF,
then the gsecond IF, and so fortly, until thie noise 1s stopped,
When it is placed on a grid cap which suddrnly stops the
noise, it is indicative of tho foet that the noise 1s caused
by the stage just ahsad of the tube which when shorted stops
the necise. For instance, thers ig a Joosu connection in the
plate circuit of the first rudio frequency emplifier tubte,
and it is found that by tapping the veceiver on the main
condenser cover the noise iag roadily produccd and continued.
By continued tapping of this part of the receiver (Evon with
several of the fingers of the hand) the first grid is by-
passed to ground by mcans of a .1 pfd. condenser. Iowever,
the noisce continues. This indicates that the noise is pro-
bably not being caused in the grid circuits of the radio
frequency amplifier tube. The condenssr frce lead 1s then
connected to ths grid cap of the first detector tube in which
position the noise stops, indicating that the trouble is
undoubtedly causcd just preceding the grid of the first de-
teetor tube but not preceding the prid of the radio frequency
amplifier tube since by-passing the grid of the radio fre-
quency amplifier tube to ground did not stop the noisc.

Another condition may be also caused by the fact that by
by-passing the grid of the detector tube and the radio
frequency tubc the noise was not stopped, but it did step
when the by-vass was applicd to the grid of the first
intermediate frequency amplifier. This indicates that the
difficulty is just preceding the Tirst intermediate frequency

N
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amplifier. However, it does not necessarily mean that the
loose connection or the trouble is in the first detoctor
tube since it might be caused by o variation of contact in
some part of the oscillator tube. Therofore the oscillator
tube shicld cover should be removed, and the by-pass lead
applled to the grid of the heterodync oscillator between
the filter pack and the broadcast band oscillator coil just
at the rear of the main tuning condenscr assembly, and if
this stops the trouble, it is likely that the noise 1s being
caused in the oscillator circuit. However, in any case,
the noise will bs localizod in the oscillator and first de-
tector circuits, This same thing can apply to any part of
the recciver. It is merely mentioned here to describe the
principle involved which is merely a process of eliminating
various parts of the circuit until the noisc is eliminated
and if 1t is dons, stop by step, the various steps can be
accountcd for as eilthor being freo of the cause or as caus-
ing the noisc in themaelvaa.

In this connection, it might also be wcll to.say here that
oftentimes suech noise is causcd by variable contact between
tools on the berch lying noar the rcceiver, espccially if

a shect metal ground platc is used on which to test the in-
strument. It will also be found that a screw-driver or pair
of pliers lying on a metal ;ground plate on top of a test bonch
will, when the table is jarred, cause a variable contact

and hence a "gtatieky" effeect in the recciver. Therefore

it should be madc certain that the "staticky" effect or the
variable or intormittent noise souree is not vested in tools
or loosc¢ wircs which makc variable contact with ground po-
tential plates or lcads when this worlt is being carried on.

CIIAPTER V
RECEIVER INCPERATIVE

Of course, the first thing to do in casc of an inoperative
recelver is to check the voltages as given in the list in
this instruction booklut,.

Another short checls which can be glven immediately upon find-
ing the rcceiver dead is to romove the shizld cover from the
687 tube and without touching any mctal part with the body,
apply a fingor to the grid cap. It should be made certain
that when this is done the volume control H (Figure 24)
should be turned to the maximum clock-wise position se that
the audio level is adjusted for maximum output. A squealing
tone should be received, or, at lsast, a loud hum showing
that the audio system is not at fault. This will indicate
that the difficulty liecs ahead of the audio system, and rou-
tine test oscillator chzcks can be mads on sach stage by
applying the output of the oscillator to ths grid caps and
noting the recsults on the lovel meter of the receivoer,
IMPORTANT: In ordor to prevent shorting out tho AVC system
when connecting the test oscillator output lcads to the var-
ious tube grids, inscrt a .1 pfd. condenser in scriles with
the conneetion to be placed on the grids for test purposes.

If accurate signal goenerators are had for the testing of

these receivers, the following gains can be measured for

test purposes: (metor should be adjusted to zero with no
signal, and antenna should he discomnected.) 100,000 micro-
volts (or .1 volts) fod to the grid of the second intermediate

T
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frequency amplifier grid should produce a reading of R7

on the R meter. An R7 reading on the meter should be pro-

duced by applying 2,000 microvolts to the grid of the filrst
intermediate frequency amplifier as just described.

With the band switch set to Band 1 and the main dial set to
1,000 kilocycles or one megacvcle on the main tuning scale,
an input of thirty tq forty microvolts at 465 KC to the grid
of the first detector tube should be productive of a meter
reading of R9, All these readings are subject to a variation
of plus or minus 5%. These readings are given only for use
when service work is carried on by means of an accurately
attenuated signal gonerator which can be used to give a
calibrated output. Since most service generators are not
callbrated, this material cannot be used with them.

Signal generators such as the laboratory type General Radio
Signal Generator and the Ferris Microvolter which are accur-
ately calibrated to deliver outputs in known values of voltage
can be used to advantage in quickly determining the alignment
of these receivers.

If the receiver is dead, and the R meter .does not fall to
zero it 1s indicativc of a loss of load on the¢ B supply to
the intermcdiate frequency and radio frequency amplifiers.

A defective tubc which loscs its heater continuity, in other
words, which burns out, or a tube which loses its cmission,
will rcduce the load on the meter bridge circuit so that the
meter will not return to zero but will rcad up on the scale.
An open plate or an open screen on' any of the tubes will be
productive of the same difficulty as evidenced by the high
scale meter rcading., A tube which has bccome loosened in

its socket so that its contacts do not make proper continuity
with the sockeb conncetions, principally the plate, cathode,
and screon connection, will also sometimcs open up the plate,
screen, or cathode circuit to the extent that the total load
on the¢ bridge circuit will be reduced, and any reduction in
the total platc current drawn by the amplifier tubcs will

of course cause tho R meter to read up on the scale, In a
condition which causes the R meter to read up on the scale
and which can not be compcnsated for by normal adjustment

of the carrier level meter control on the rear of the rdeceiver
chassis, it is probably due to a loss of circult continuity
in the RF or IF amplifier stages. Checking of the cathode
voltage, screen voltage, and plate voltage at the tube socket
connections on cach of the stages will probably determinc
which tube is at fault. A tube which.is not drawing current
will show plate and screen voltage probably but will show
either "no cathode voltage" or if the external cathode cir-
cuit is open, it will show an extremely high cathode voltage.
Propcr values of those voltages arc.given in the table appended
to this service booklet,

CHAPTER VI
CONDITIONS INDICATING IOSS OF AUTOMATIC VOLUME CONTROL

The principal result of loss of automatic volume control will
be the garbled output of the overloaded blocking condition
caused on strong signals when they are tuned to exact fre-
gucncys, Loss of automatic volume control can be caused by
cither a ground anywhore on the automatic volume control.
systom or mal-=adjustment of the 2nd IF amplifier output trans-

former T-5. Since proper adjustment of this transformer T5 is

e~
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necessary in order to providc the diode elements of the 6B7
tubo with full driving cnergy in order to producc the maximum
intensity of automatic volumc control voltage, it is neces-
sary that it be properly aligned. If all the other stages
arc aligned, delivering normal grid voltage to the second
intermedlate amplificr tube and T-5 1s misaligned to a point
wherc it does not provide adecquate automatic volume control
voltage, thc overloading-blocking condition which causcs the
audio output to become badly garbled will be noticeds Simi-
larly, as before montioned, any ground on the automatic vol-
umc control supply circuit will probably cause overloading

on strong signals. Even a rcsistance of 250,000 ohms causcd
by lcakage to ground will dcstroy full AVC action. This same
effect can be noticed by turning the manual gain control to

a polnt where the switch controlled by it just snaps on,
shorting out the automatic volume control. In thils position,
the amplificrs do not have sufficient grid bias to prevent
grid current flowing in the last intermcdiatce frequency ampli-
ficr and the same cffect will be noticed.

It will be nccessary, of coursc, to continue rotation of the
manual gain control to ralsc the bias to a point where the
signal input to the¢ later stages of the amplifier 1s not ex-
cessive and will not causc rcectification or grid current to
flow in the respecetive grid circuits of these tubes.

Distorted output can also be causcd by a defective 6B7 tube

or a 42 amplificr tube. Loas of bias on the 42 tube will

of coursc produce cxcessive distortion. A continucd prodomi-

" nate muffled bass output may be indicative that thc tone con-

- trol which is connccted between the grid of the 42 tube and
s ground is defoctive to tho cxtent that the resistance is at
5 all times zero, connccting the tonc control condenser directly
from grid to ground. The tonc control rcsistance R-24 is a
potentiometer type resistor having a total resistance of 1
million ohms. When sct so that it provides a 1,000,000 ohm
resistor in scrics with a .01 condenscer across the grid to
ground of the 42 tube, it has little cffcct on the audio
characteristic of the receiver. When sct so that this re-
sistance is zcro and in effoet the .01 condonscr is connccted
dircetly betwoen the 42 grid and ground, the receiver audio
characteristic is cut off rather abruptly around betweoen®
1,000 and 2,000 cycles.

CHAPTER VII
HUM

Hum can be classificd in two groups: One typc of hum 1is
that which 1is causcd by the filter of the rcceiver and is
applied to the tubc circuilts in such a way that it is repro-
duced continuously rcgardloss of signal or whother there is
any output to the rccelver or not. his type of hum is al-
most always duc to a defeective filter condenscr and can be
remedicd of coursc by replacing the filter block or at least
shunting the dofcctive scetlion with a good condenscr.

There is another type of hum which appears only with signal.
This typc of hum can be causcd by two things: The most

common source is a poor ground. A ground in which consider-
able alternating current from the supply mains is circeulating
end which is by somc non-lincar characteristic of the ground
system modulating the radio frequency circulating in that

ground will actually modulatc the carricr before 1t is imprcssed
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on the rocciver.

The other source is a doefective tube. Eitheor onc of these
~two hums arc noticed only with signal.

CHAPTER VIII
NOISE CAUSED BY FAULTY VARIABLE CONDENSER

Tho several variablc resistors in the rcceiveor can with
agae causc some nolse during rotation. The remoedy for this
of coursc is the replaccement of tho control. All controls
of this typc, depending upon the design, have a certain life
as docs uny typce of rototing cquipment. In the rotation of
control "H", (Sce Figurs 2A4) onc other factor may cntsr in
withh age to cause nolse during rotation of the shaft, This
noise may not be due to the rotation ol the resistor itselfl,
but due to some slight cccentricity in the control shaft
which producecs a variable contact on the jack switch. The
contacts of the jaclt switch should bs closed when the con-
trol "I" is in toward the pancl, and they should ba open when
pulled outward from thc pancl. Thoere is one cxceoption to
thisz and that is in a rocciver with a special jack switch for
the operation of an external rolay. In this case, thore will
be one center contaet on the switeh which 1s connected to
the grounding bladce of the switch when the rod is pulled
cut. Thesge conditions can be guarantead by observation of
the switch and adjustmont of the blades by wmceans of pliors
and gerew-drivers so that they opepete as described.

\

CHAPYER TIX
FREQUENCY INSTABILITY

Frequency instability can be caused by a number of factors.
Prineipal among these factors is the oscillator tube 1tsclf.
Excessive drift or rapid fluctuation due to vibration can bs
causcd by the oscillator tubs itself. Replacoment with a
satisfactory tube will remcdy the situation. Anothoer cause
of Instability can be tight bearings on, principally, tho
main tuning condenscr. If thoese beorings arce so tight that
during normal heating of the instrument, causing oxpanslon

of the metal parts, the shaft is warped, it will cause ex-
cessive frequency drift. The normal froquency drift of the
receiver in the first thirty minutcs of warming up is betwecn
R and 10 kilocycles at fiftoen megacycles. At lowor frequen-
clcs the drift is proportionatsly less and at higher fro-
quencics it is proportionately groater. Valucs greatly in
excess of this ars not normal and are causcd by cither poor
grounding contacts on thoe coil assombly and the coil shiold
and coil switch assombly underncatiy the chassis or a dcfue-
tive oscillator tubu, a defective oscillator grid coupling
(C~33, Pigure 4) which is a small mica condonscr mounted on
the balclite terminal strip on the end of the main tuning
condenser, Corrcction for the main tuning condeunser tonsion
a3 a cause of the frequency drift can be rveduced by rolcasing
the tension on tho roar bearing of the main tuning condcnser
so that the condensor has frocdom of rotation, nobt to the
point, however, which will allow 1t any ond play whatsosver,
since this will bo product.ve of voiy ervatic tuning.

This same tightness in the bearings of the condenscr can also
causz backlash in that it will produce an oxcessive load on

the spring loaded goars of ths dinl drive and give an apparent

e o e
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"pubbery" action at the knob. A poor contact in the oscil-
lator section of the band switch or in the band circuit wir-
ing will also be productive of frcquency shift, usually

of tho rapid typc which will produce a wavering of thec signal
to the point of a flutter. The effect of the band switeh

on calibration can be checkod by rapldly switehing the band
switch from one band to another, having on one band tuned in
a 8tation. It should always be possible to return the band
awitch to that band and have the station remain in tune.

If changing the band switch away from the particular band
bcing used and then putting it back again into the same po-
sition causes a shift in frcquency, it is probably due to
the swltch contacts themselves and can be improved upon by
increasing thc pressure of the collector ring which presscs
the small contactor lug up against the fingers of the switch.
The collector ring is on thé oppositc side of the switceh
from the fingers which arc the contacts on the switch.

CHAPTI'R X
MICROPHONICS

Microphonics are usually due to the fact that some element

in the receiver is subject to variations in its electrical
characteristics when placcd in a strong sound field or in

a field wherc there is considerablc vibration. This mcans
that if the rccciver is responsive to vibrations and Jjarring
by producing a ringing tone when a signal is tuned in or
sctting up a2 howl under the same conditions it is more or
less microphonic., All receivers arc microphonic to a certailn
degrece, depending upon the tignhtness of the coupling between
the spealer and the roceivor itsclf. Oftontimes a defective
osclillator tube will be productive of considerablc micro-
phoning action. This is evidenced by the fact that the
slightest jar whon a signal is tuncd 1n, cspecially on the
very high frcquoncies, will produce a vinging sound which
may turn into a continucd howl increasing in amplitude as

the time increcascs, It will be found usually that the remedy
1s to put the speakecr at 2 slight distance from the rcceiver
cabinct itself., This type of -difficulty can be reduced to

a very low point by changing thc oscillator tube.

Therc is one other cleoment in the receiver which is also sub-
Ject to a microphonic action, and that is the main tuning
condenser. These plates act like small diaphragms when the
sound intensity is very largo and vibrate causing a shift

in *the tune of thec recciver at an audio frequency. The action
is dependent again as before upon the tightncss of coupling
acoustically hctween the spealker and the cabincét of the re-
ceilver, Usually breaking a stiff physical contact batween

the cabinet of the spoaker and tho receiver will reducc the
howl and it is almost certaln to stop if the sound from the
spcaker 1s madc to emerge in a dirccetion which will not im-
pingec upon the spcaker housing itself. These effects are
noticeablo more with the crystal in the serics position

where the sclectivity is very high and also at the high fre-
quencies wherc the posaible frequency variation by varying the
position of clements in the receeiver is the greatest. Howl-
ing will be sct up casiest when the tuning is not exact.

That is, whcen the stabion is not tuncd cexactly at resonance.
Therefore by not providing positive tuning adjustment on
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the carrier the howling will be set up qulite easily. Experi-
ence in accurate tuning is productive of n very minimum of
acoustic coupling s evidenced in the forn of a microphonic
howl,

CHAPTER XI

TEST VOLTAGES OBTAINED AT VARICUS FOINTS IN TiAR RECEIVER CIRCUIT
(Measurements made with voltmeter having internal resistance

of 1,000 ohms per volt. Instruments with other internal
resistances give entirely different rendings) Note: Line volt-
age should be 115 v,

PLACE TEST PRODS BETWERN COKRECT VOLTAGE CORRECT VOLTAGE -

(Switch "H" in toward (Switch "H" pulled
panel) outward fm.panel)

Radio frequency amplifier

plate and ground. 240 volts O volts

Radio frequency amplifier

scresn and ground 100 " o "

Radio frequency amplifier .

cathode and ground 3.2 " o "

First detector plates 240 " o "

first detector screen and '
ground 5 " o "

Firat detector cathode
and ground 3.5 " o "

Pirst intermediate fre-
quency amplifier plate and

ground 250 " o "
First intermedinte frequency

amplifier screen and ground 100 " o "
Intermediate frequencv am- .
plifier cathode and ground 3.2 " o

(The same voltages apply to
the second intermediate fre-
quency amplifier tube elements)

6837 plate and ground 115 " 145 volts
687 screen and ground 25 " a6 "
42 plate and ground 214 " 280 "
42 screen and ground 248 o 2920 "
42 cathode and ground 16 " 18 "

80 rectifier filament and
ground 258 " 335 "

Oscillator plate and
ground . 243 " 0 n

e e o 4
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TEST VOLTAGES (cont.)
PLACE TZEST PRCDS BETWEEN CORRZECT VOLTAGIE CORRECT VOLTAGE
(switeh "#" in toward (Sw. "H" pulled
panel) outwabrd from
panel)
Oscillator screen and
ground 115 volts ‘ 0 wvolts
Beat oscillator plate
and ground 180 " 210 "
PBeat oscillator screen
and ground 100 " 130 "
The voltage across R-31 14 " 0 "

These voltages are gubject to a fluctuation of plus or minus
15% without indication of material difficulties.

CONTINUITY CHECES

(Receiver turned off, and no jumper between A-2 and ground on
the antenna terminal strip.)

MEASUREMENT MADE BETWEEN CORRECT RESISTANCIE VALUE
‘
A-1 and ground Infinite, all bands.
A-2 and ground Infinite, all bands.
RF amplifier grid to ground. 1.25 megohms * 20k
First detector grid to ground. Band 1--3.5 ohms
Rand 2--1.5 i
Rand 3--.8 "

Band 4--.3 "
Bdand 5--Less than .2 ohms.
Rand G--Less than .2 oims.

First IF grid to ground 1.5 megohms *+ 20
Second IF grid to ground 1,25 " + 20%
"Oscillator grid to ground 50,000 ohms * 20% °
Beat oscillator grid to ground 100,000 " + 20%

6B7 pgrid to ground Shculd vary from &0,000

to 300,000 ohms between
minimum and maximum
rotation of the control "H"
Monitor post to ground 0 resistance (Control "H"
in.) Infinite resiatance
(Control "H" out,)
Oscillator section of band-spread Band l--Infinite
condenser and ground RBand 2--.3 ohms
3and 3--.5 "
Band 4--.2 "
Band 5--Less than.2 ohms
Band 6~--Less than .2 ohms
Cathode of 66 oscillator to BRand 1--.75 ohms
ground Band 2-~.3 "
Band 3--.2 "
Rand 4--Less than .2 ohms.
Bz’:\]‘ld 5.._ " 1 " 1
RBanda 6-- " " e
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LEGEND OF RESISTORS, CONDENBERS, CHOXIIS, AND TRANSFORMERS OF

RME~6Q RICEIVAER

DESIGNATICN
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SCIEMATIC DIAGRAN. (See Figure 12)
SFECIFICATICH

30 pprda. adjustable mica padders.

30 ppfd. mica pndder.

Mica trimming condenser on center section
of main tuning condenser., 50 ppfd. max.
Dual section resonator control. 4 ppfd.
miniraum, 30 ppfd. maximum.

Ad justable trimming condenssrs in the
intermediate frequency transformers.

25 ppfd. midget air padder

30 ppfd. mica adjusteble phasing condenser.
30 ppfd. adjustable padders.

70 ppfd. adjustable padder.

.0004 mica condenser shunted by 70 ppfd.
mica adjustable trimmer.

Mica trimmer on the oscillator section of
the main tuning condenser.

70 ppfd. adjustable mica padder.

25 ppfd. variable air condenser

01 Hfad., 400 volts.

.01 prd. 400 volts.

«01l pfa, 400 volts.

01 pfd. 400 volts.

.01 pfa. 400 volts.

+1 pfd. 400 volts.

.1 pfd. 400 volts.

1 pfd., 400 volts.

»002 moulded mica condenser.

«OL prd. 400 volts.

1 pfd., 400 volts.

o1 pfd. 400 volts

1 pfd. 400 volts.

1" of shielded braild wrapped around plate
lead of second intermediate frequency
amplifier tube, Approximate capacity
10 pufdas. !
.00025 ppfd.

01 pfd. 420 volts.

L pfd. 400 volts.

.01 pfd, 400 volts.

00025 pfd. moulded mica condenser.
20 ufd. 25 volt electrolytic.

01l pfd. 400 volts.

12 pfd. 450 volt electrolytic.

.0001 moulded mica condenser

+01 400 volt electrolytic

.01 pfd. 400 volt.

«NO001 pfd. moulded mica.

.01 pfad. 40Q volt.

. .00025 moulded + 5%

.1 pfd. 400 volts.

01 pfd. 400 volts.

.01 pfa. 400 volts, )

0001 pfd. moulded * 5%

B pfd. 450 volt electrolytic
8 pfd. 450 volt electrolytic.
00025 pf'd. moulded condenser.
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LECEND (nemt.)
DESIGNATTION SPECTIFICATION

51,590,053 ,54 . Land change switch.

Sl 115 volt line switch.

SWe, Beat cacillator on and off switch.

SV Switeh operated by control "H" for
connecting monitor circuit and opening
B supply to amplifier stages.

DS¥ig Crrstal switchh for series or for para-
1lel control.

SWe Cut-off switch for removing AVC action
(operated in tandem with fz)

Iny Band 6 RE srid ceoil.

Lo Band 5 KEF grid coil.

Lz Band 4 KI' grid coil.

Ty Band 3 HI' prid coil.

Iig Band 2 R prid ceil.

Lg Band 1 RF grid coil.

Ly Band 6 first detector grid couil.

Lg Band 5 first detector grid coil.

Lqg Band 4 first detector grid coil,

Lo Dand 3 firast detector grid coil.

Ing] Band 2 first detector grid coill.

2 Band 1 first detector grid coil.

I3 Band 6 oscillator coil.

Ly Band 5 oscillator coil.

Ins Band 4 oscillator coil.,

Lia Rand 3 oascillator coil.

Lyw Band 2 oscillator coil.

Lis Band 1 oscillator coil.

RI"C 1¢ millhenries.

Cily 30 henries, 100 ma.

Cio S0 henries, 50 ma.

Ty Main power transformer.

To Audio output transformer to 4,000 ohmsa
and ©00 ohms. ,

Tn 'irst intermedinte frequency amplifier
transflormer,

Ty Second intermediate frequency amplifier
transformer.

s mhlra intermedlate frequency ampllfler
tranclformer.

Ry 150 ohms, 1/2 watt.

Ro 20,000 ohms, 1 watt,.

Rz 30, >000 ohms, variable.

Ry 5, 500 ot ms, 1/2 watt.

ity 1 mepgohm, 1/2 watt.

Rg 250,000 ohms, 1/2 watt.

Ry 100 000 ohms, 1/2 watt.

Ry 2 OOO ohmz, 1/2 Wlft.

Rg 500 ohms, 1/;3 watt +5%

R1o 200 olma, wire wound var. R meter balance

Hll 1,000 olms, 1/2 watt.
500 ohms , 1/:3 watt

T00 000 Al s [RIRRLIZATE B o
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LEGEND (cont.)
DESIGNATION

R
R]5
Rig
Ryn
Rig

R19
Ron
Roq
Rog
R23

"18;

SPECIFICATION

2,000 ohms, 1/2 watt.
10,000 ohms, 1/2 watt.
2,000 ohms, 1/2 watt.

1 megohm, 1/2 watt.

250,000 onm potentiometer audioc level
control.

1 megohm, 1/2 watt.

100,000 ohms, 1/2 watt.
50,000 ohm, 1/2 watt.
250,000 ohms, 1/2 watt.
5,000 ohms, 1/2 watt.
1,000,000 ohms potentiometer.
410 ohms blceder section.
7200 ohms, bleeder section.
6800 ohms, bleeder section.
10,000 ohms, 1/2 watt.
100,000 ohms, 1/2 watt.
100,000 ohms, 1/2 watt.
2,000 chms, 1/2 watt.

2,000 ohms, 1/2 watt.
50,000 ohms, 1/2 watt.
50,000 ohms, 1/2 watt.

Headphone jack.





