COMRMUNICATIONS RECEIVER

and SERYI
N;!W.

RADIO MFC. ENGINEERS, INC.

PEQRIA 8, ILLIROIS

-



o—sT in B
K P

SERVICE NOTES FOR THE
RME=~70 RECEIVER

CHAPTER I
AL IGNMENT

One of the first evidences of misaligmment in a receiver is low over-all gain of
the receivers In the RME~70 Receiver this is evidenced by low meter readeings.
Due to the tremendous gain available in the audio system of the RME-70 a misaling=
ment 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 te
maximum output position end still obtain high values of audio outputs Misaliga-
ment, however, does not effect the circuits of the audio amplifier and has solely
to do with the intermediate frequency emplifier end the radio frequency emplifiers.
Principal smong the contributions to low gain is the part which the intermediate

frequency amplifier plays in providing over~all sensitivity and selesctivity of a
satisfactory orders ‘

Misalignment of the radio frequency section (principally that part of the section
which is made up of the high frequency oscillator) shows up in the receiver cale
ibrations This section also is susceptible to certain outside influences which
can oause variations to such a degree that the stated calibrationof the receiver

is changed to ether values, Hewever, this effect is not a common effect and use
ually the calibration of the receiver, unless tampered with by inexperienced hands,
will remain very close to its stated value indefinitely.

This loss of gain when occurring in the radio frequenoy section bf the receiver is
usually due to the fact that the oseillator has been grossly misaligned so that it
is apparent in the frequency calibration of the receiver, In ether words, it might
well be said that a loss of sensitivity in the receiver occurring simultaneously
with a wide=spread condition of off calibration might indicate the fact that the
loss of gain is caused by misalighment ef the radio frequency section of the rece

On the other hand, if the gain of the reaeiver, is low, but the calibration is
correct, it might be seid wi thout hesitation that the most probeble cause for the
low gain is the misaligiment of intermediate frequency emplifiers relative to the
trimming condensers of the intermediate frequency amplifier trensformers.

It is fer the purpese of resligmment of. these intermediate frequency transformers
that the following test procedure is outlined, IiPORTANT NOTE., It is essential
that the 466 KC intermediate signal which is used for realigmment of the irter=-
mediate frequenoy emplifier is not set according to any arbitrary calibration on
the test osciallator itself since it hes been found that commercial test oscillator:
for service work vary cansiderable at least to an sxtent whioh will permit proper
alignment of & communication type receiver in which is installed a quartz filter.
It is therefore better if no test oscillator is had, since a bmpadoast station of
constant signal strength will furnish adequate test signal for aligmment of the
intermediate frequency emplifier. using the quartz filter for establishing the
proper I.F, frequancy es -indicated in. the following procedure.

The meter on the RME=70 receiver affordes an excellent metnod of indiceting the .
peak &1lignment of each of the trensformerss The looation of the three intermediat.
frequenoy emplifier trensformersy S5=3,5-4, and 5=6 isgiven on Fig. 4 of the 11lu: .-
rated cheet attached. The two padding condensers located in each ef these trans-
formers and eccessibls through apertures in the top of the shields cen also bo seer
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OUTL fiis -«vHE FOR CORRECT ALIGNMENT OF THE INTERMEDIAT: sKiigusiiCY
AMPLIFIER TRANSFORMER OF THE RME=70 RECEIVER

The intermediate frequency amplifiers in the RME=70 Receiver are designed for a
frequency ef 466 KCy Since these receivers are always supplied with a quartsz —
orystal filter, it is essential that the intermediate frequency emplifier transrdé- - izéggﬁ
fermers be accurately aligned with the crystal frequencye Crystals are supplied

in frequencies alightly at variance from the above started value of intermediate
frequency by-an amount not greater than one kilocycls plus or minus 465 KC, Rather
therefore than align the intermediate frequency amplifier stages of the RME=70 to

e set frequency of 466, it is essential that the aligrment be done in conjunction

with the quartz filter so that alignment of the intermediate frequency amplifier

is achieved at the frequency of the filter, This is done as follows and when the
process as herein outlined is followed accurately, maximum results will be obe

tainedse The use of any other process of & general type will produsce inferior result

The first step in the alignment procedure is to tune in a brpadcast statien, pr o=

ferrably in the low frequency portion of the broedcast band, The signal should

be one of medium si gnal strength so that the R meter indicates a signal level of
R9 er slightly less, If no station of this amplitude is availeble but a stronger
station is available, a reduction in the effigiency of the antenna by the oonneotion
of & short wire to the antenna post may help to bring the signal strength as ine
dicated down to R9¢ Usually between 550 and 800 KC in most any territory e station
can be received at most any time for this test and adjustment,

When the station has been chosen, let us assume that its frequemcy is 700 KC. The
next step is to slightly detune the main tuning control so that the frequency reads
approximately 715 or 720 KC4 This of course will tune the station oute It does not
necessarily have to be the frequency mentiened or the exact frequency of detune, but
the general procedure is tc tune the mein tuning control slightly higher than the
chosen station so that it may be brought back te resonance by decreasing the scale
reading of the band spread controles This is done merely to provide vernier tuninge

With the station chosen and resonated on the band spread scale, the crystal filter
is switched into the cirocuit by setting the phesing control pointer to vertiocal up=
right position (appreximately) 30 degs clockwise from "OFF" positicn)e The band
spread scale is then adjusted with respect to signal so that maximum meter reading
is obtained,. This procedure is one which requires patience and accuravy of adjuste
ment since the receiver is ultra sharp with the orystal filter in and there will be
one definitely sharp peek indiocating orystal resonanaces The receiver should be
tuned to this peak and 1ft on it during all adjustments te be made regarding the
intermediate frequency amplifiers

When this peak has been tuned to and the meter is at maximum reading, a small stand=
afd intermediate frequency trimmer tool of the insulated screwdriver type should be
useds Then the selectivity control, fig. 2, should be set so that the condenser
it adjusts is set at 50% meshe Then, without particular attention to & course of
procedure, in tuning, any transformer ®ay be adjusted at eny partioular time, the
foportant factor being that they all be adjusted so that the R meter adjustment
wlll not require very much tumning of the adjustment sorews, & good procedure to
follow is to start with the 5.5 transformer end align in sequence 5.4 and 5,3, All
adjustments should be made as before mentioned so that the meter reading is maximur..

It is advisable from time to time to make sure that the signal is a+ill adjusted to
peak resdnance of the orystal by slightly varying the adjustment of the bandespread
controls When this procedure has been completed as outlined and all transformers
have been adjusted and left at maximum meter reading, the intermediate frequency
amplifier of the receiver is in peak adjustment and the crystal aligned with it Imx
maximum effecriveness in filter actione RME=70 Page 2



PHAS ING CENTROL- OPERAT ION

The phasing control of the RME=70 redeiver, lecated on the front panel in the top
right cerner is indicated by the words "CRYSTAL PHASING", Directly to the le ft of
the shaft is the word "OFF". There is a stop connected with the shaft so that
when the receiver is %0 be used without the orystal filter, rotation of the crystal
phasing control 1s set se that the pointer points to the "OFF" position and further
counter=clockwise rotation is impossible due to the stope This indicates that the
crystal filter hes been removed from the circuit and normal receiver operation is
possibles This function is provided by a cem operated switch connected with the
phasing control of the crystel filtere In order to put the crystal into operation
it 1s necesesory to rotate the orystal phasing oontrol clockwise to a position where
the pointer is approximetely in a vertical position similar to that normally re=
quired of the selectivity control located just belvw ite

Failure of the crystal to out out the circuit when the crystal phasing control
pointer is set to the "OFF" position is due either to the fact that the knob has
slipped or the switch contacts arebad and probably need adjustment. The cam switcl
closes when this pointer is in the "OFF" position, shorting out the crystal unite
Failure, of course, to short out the crystal unlt will make it possible for the
crystal filter to be in operation at all timeses Slight pressure or bending of the
contacts can improve this function should it faile

When the crystal filter is being used the phasing function is provided by the vere
iation in capacity of a phasing condenser controlled by the c rystal phasing knobe
Usually this isindiceted by minimum noise or background response when the receiver
is ¥ vd o of the signal and the crystal is being usede This position, as be=
fore ....izated, will be approximately one which allows the péinter %o be vertical,
Slight variations elther clookwise orcounter=clockwise, from this minimum noise
resnorse position change the rejection point of the crystal and meke it possiblo
%o tuno the rejection oharactoristic ef the orystal to various slightly highnar

end lower frequencies for rejection purposes during QRM from a heterodyne on & dee
sired signal,

If the phasing contrel does not work it is indicative of the fact that probably

e connection is broken or that the ReF. choke connecting the AVO to the grid of
the tube (indicated on the schematic drawing by ReFeCe in the crystal filter cir=
ouit is opens The continuity check betwaeen the grid of the first I.F, amplifier
tube and the junotion ef resistor 1.8 on the automatioc volume control terminal str!
should show continuity when the orystal is in the operating position.

CHAPTER II
ALIGNMENT OF RADIO FREQUENCY SECTION OF THE RME=70 RECEIVER

Alignment of the radio frequenoy section ef the receiver will effect principelly
the calibration of the receivers Within certain limits this of course will al*c‘.
effect the sensitivitye Small veriations in frequency (up te- 2%) will not mr* I°
reduce the sensitivity of the receiver although they of course will show up ©os
variations in the calibrations as indiocated by the required setting of the me’-.
tuning dial indicators Correction for any variation in calibration oan Db Z..i:
by following the suggestions outlined on the following pagee

A
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Band 1 inclua. ..s frequencies betwsen 560 and 1500 KC. For baut i thiore are two
frequency adjustments for adjusting the indicator to proper calibratione .The adjuste
menst (condensers 2,51 & 2,50) are adjusted as indicated on Figure 4 through the top
of the shield can just in the rear of the main tuning condenser assemblye 2461 ad=
Jjusts the bank 1 osce. calibration in the low freqe portion of the range condenser
2450 is the adjustment for the high freqs end of band l. The procedure is this:

Put the main tuning indicator to & position so that the pointer falls just below the -
line above the numbers indicating the various channels. In this respect it will pare
tially cofer the top half of the numerals indicating the different tuning bands on
this sceles In other words, the line which borders the semi-circular scale at the
extreme counter-clockwise position should rest on the top edge of the pointer as itis
turned to maximum counter-clockwise roation and the condenser plates are at full mesh.

The next step is to choose a station or e signal of accurately known freq, around
700KC, end set the main indicator to the freq of the signal which is going to be used
for the tests For oxample: There is & station available with fairly good signal
strength or a test oscillator is avialable which can ACCURATELY be set at 700KC. If
the receiver indicator on thoe main tuning dial is set at 700, and the receiver is
considerable out of calibration of course, the signal will not be receivede However,
leave the indicator at the correct frequency of the signal being used for the test
end set the bendspread control to & reading of 180 on the dial at which position

it has no materinl effect on the tuning circuits of the receiver and permits the
calibration of the main tuning dial to indicate accurately the frege of settinge

Then by means of condenser (2.51) (fig.4) accessible through the trimming hole in

the oscidloto~ shield <zx for Band 1, adjust until the signal is brought in with the
pointer se 2% Fhe propex iraquencye Then choose a signal at about 200 a 1300 KC,
and set the main tunin, < .el indicator to the correct freqe for that signal and bring
the signal in on that sotting with trimmer 2.50. It will then be nacessary to raiurn
to the former freqs setting of 7OOKC to make sure th:t the variaticr. cf 2,50 ahs mc%
nade some slight change in the setting for the lower frequency calllrotion point an’
it may be necessary to readjust condm#ser 2.50 slightly again, Thon in order to ™io
oertain of the accuracy of both settings return to the frequency chcsor between 1200
and 1300KC and if necessary, slightly readjust condenser 2,51 again. After several
checks on each freqes it will be found that the calibe can be made satisfactorilys

Calibrations on the higher freqe bands are controlled for bands 2.3,4,5, and 6 by the
trimmers 249, 248, 2447, 2446, 245, (fige3)respectively. .High sido beat is usac
on all freqe on the RiiE=70 receiver which means that all of the condensers 2449, 2,18,
2447, 2.46, 2,45 must be set to the lowest capacity setting which will provide &

beat and the proper calibretion for the freq in the respective bandse .Calibration
freq. used are as followss -

Band 23 2 megacycles and 3 megse
Band 3: 4 megs, 5 megs, 6 megs

Ban Band 43 7 megs, 9 megs, ll megs
Band 53 14 megss 1 b megs, 17 megs
Band 6: 30 megse -

After the celibration hes been made acourately on all of the freqes or if the receive
has been found to be acourately set insofar as its calibration is cone rned on al
freq, the trimmers2.2 and 2,1 have & distinet effect upon the RF grid circuits ft'
bands 5 and 6 respectivelye .They are adjusted as followss .iWith a steady incoming
signal on between 14 and 15 megs and the most effective setting of the resonator sc
trol for' signal in that region, and with the antenna connected, the condenser 2.2 .°
adjusted for maximum meter reedinge .With these same conditions existing on 30 me- ..
with the band switch set on band 6 and the antenna connected, 2.1 is adju§ted.fur
maximum response on a given steady signal, . All other trimming and adjusting is dend
manually by means of the resonator. control, a variable RF amplifier and detec?or.grb
padder, which can be critically edjusted for pesk resonacne at any frequency it is B
desired to tune tos . RME=70 Page



It 1s o1 .i.portance to note the sekting of the condenser 244 (fige 4)e This is

the antenna coupling condenser used when the receiver is set to Band le It should
be set to practiocally its minimum capacity in order to provide constant alignment
and proper coupling to the antemmna when using Band le Excessive capacity in the
condenser 244 will cause misalignment of the RF amplifier and hence promiscuous
beating of the harmonically related broadcest frequency end of the broadcast
bande ‘hen the receiver leaves the factory it isset at a very small capacity

and should -not be set at any other capacity or material reduction in the efficiency
of operatim will be producede

The padders 2.2 and 2,1 materially contribute to the image signal rejection on the
bands 5 and 6. Special esre should therefore be taken in the adjustment of these
condensers when the receiver is aligneds

CHAPTER III

ADJUSTMENT OF THE BEAT OSCILLATCR
(CoW. TONE, Figure 2)

The beat oscillator has its frequency adjustable on the panel by means of the Cdlle
Tone control, Fiz 24 This control is normally sot for zero beat with the condenser
2459 (Caslie Tone control) set at 50% meshe If it is found that zero beat does rot
occur er that the beat oscillator is not beating with the intermediate freqe to
produce an audible solid beat, it is probably due to the fadt that the beat oscilla
istuning to a frequency other than the intermediate freqs of the receivere This
can be zemodlied by the following procedures

Set the Band Switch to position Number 1, and tune in a broadcast station so that
it reads maximum on the R metere. With this condition existing, snap on the Cile
Tone Control (Fige.2)e Then by meking certain that the condenser 2,59 is set to

50% mesh, the condenser 260 (figcé) located in the beat oscillator compartment jus
below 2.59 (fige4) near the top plate of the chassis in front of the beat oscillatn
tube should be agjusted by means of a screw~driver so that zero beat is achéeved
with the signal tuned in as before menticnede “hen this is achieved variation

of the beat oscillator from minimum to maxe mesh will give a total beat freq. vars
iation of eight KC (* 4 KC from zero beat).

DHAPTER IV
NOBSEt ITS CAUSES AND A METHCD OF ELIMINATION

Noisy eperation of a mmpeiver can be caused by several thingse Principal among
these are loose elements in a vacum tube, poor seating of & tube in its respecte~
ive socket, and & loose or broken connection in the circuit wiring of the re=
ceiver, or the abnormal position of two circuit components which should be nore
mally iselated from each other, but due to some cause or other have become bent
into such a position &8s to occasionally contact and change the circuit conditions
te an extent which produces over=all receiver noisees

The first trouble of course has-an obvious remedy in the replacing of the tubese
The second also has & 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 pressing firmly on the bulb until the tube comes to a stop wlth the bese
directly against the socket materiale

The third condition can be checked by examination and observatione If the con:
nection which is poor is in & DC cirouit it will usually cause & variation in ta
DC voltages as oan be measured by & meter and checked with the velues herein giv
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for the proper voltages at the verious points in the radie frequency and power
cirouits of the reocacivere If of 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 out=
line is given below for a simple procedure which will save time and be very thorough .-
in method so that many intermittent troubles can be located easily and quickly. &

The fourth ceunst of the trouble can be located in the same fashion as suzgested Bor
the intermittent contact since it in itself is of that type of troubles Before any
investigation ¢f the receiver itself 1s made, the antenna connections to the receiver

must be removed in erder to insure that they are not causing the troutle by allowing
outside interference to be picked upe

VWhen the antenna leads have been disconnected so that it is made certain that the
noise, if it still continues; is not being caused by any variation in the antenna
circuit, a general procedure can be carried out which will isolate all four of the I
types of noise described eabove and localize the source to a point where it will be
much easier to work on due to the fact that the observations and investigations can
be concentrated in a small gortion of the circuite.

1ETHCD ¢

Resonate the receiver so that it is all adjusted to peak tune as will be evidenced
by the receiver noise itself, Nhen remove all of the tube shield caps from theo
radio freq. emplifier, the detector, the two intermediate freqe amplifier tubes,
and the 6X7 =ulio amnlifier tube, Then by means of a pnddad tool of some kind ~~

& rubber sti-l» or something which will not in itself maie noise upon contact with
the metal pa .z of thoe receiver == the receiver shoulid Lo gently tapped in var ious
parts in ordcr “o determine .hether or not tapping on c.rtain parts of it will cause
the noise . ¢-cur more readily than on othorse. This will give also an ildea as %o
the loceli2tion of the source of the noise. The tapping should be continued in
this place fcunt to bs most effective in the production of the noise by carrying oa
the following suctession of testst:

Teke & .1 mfd paper by=~pass condenser with good clean leads on it, und solder one

ls ad to the ground or clip it to the ground of the chassis of the receiver. Thon.
continuing the tapping of the place found to be mest productive of the noise, con-
nect the other side of the 1 condenser first to ghe grid cap of the first radio
reeq., amplifier, then to the grid cap of the first dotector, then the first IF, tha
the second IF, and so forth, until the noise is sbpppecde When it is placed on a
grid cap vhich sudddnly stops the noise, it is indicative of the fact that the noi:.:
is caused by the stage just ahead of the tube which when shorted steps the noise
For instance, there is a loose connection in the plate cirouit of the first radir
freqe amplifier tube, and it is found that by tapping tho receiver on the amain come
denser cover the noise is readily produced and continueds By continued tapping cf
this par t af the receiver (even with several ef the fingers of the hand) the firswT
grid is by=passed to ground by means of & .1 miocrofarad condenser. However, ths
noise continues. This indicates that the noise is probably not being caused by ths
grid circuits of the radie frequenoy amplifier tubee The condenser free load is th«
connected to the grid cap of the first detector tube in which position the noi§e
stops, indicating that the trouble is undoubtedly caused just preceding the grid

of the first deteotor tube by n»t preceding the grid of the radio freq. amplifier
tube since by=-passing the grid of the radio frequ. amplifier tube to gnd did not
stop the noilsee

Another*condition may be also caused by the fact that by by~-passing the grid of.the
deteator tube and the radio frequency tube the noise was not stopped, but it diil
stop when the by=-pass was applied to the grid of the first intermediat? fréguency
amplifier, This indicates that the difficulty is just preceding the first inter.
mediate freqe amplifier. However, it dees not necessarily mean that the loose cor-
nection or the trouble is in the first detector tube since it might be caused py c
variation ef contact in some part of the oscillater tubee Therefore, the oscillatc:
Ri:L=70 Page 6
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tube shield cover should be removed, and the by=pass lead applied to the grid of
theheterodyne oscillator between the filter pack and the broadcast 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 circuite
However, in any case, the noise will be localized in the oscillator and first det=
ector circuitse This same thing can apply to any part of the receivere It is merel:
mentioned here to describe the principle involved which is merely a process of
eliminating various parts of the circuit until the noise is eliminated &nd if it
is done, step by step, the various steps can be accounted for as either being free
of the cause or as causing the nnoise in themselves.

In this connection, 1t might also be well to say here that oftentimes such noise
is caused b; variable ccaiect between tools on the bench lying near the receivar.
especially if a sheet metal ground plate is used on which to test the instrumoit-
It will also be found that & screw driver or pair of pliers lying on a metal Lonru
will, when the table is jarred, cause avariable contact and hence a "staticky"
effect in the receiver, Therefore, it should be made certain that the "staticky™
effect or the variable or intermittent noise source is not vested in tools or
loose wires which make variable contact with ground potential plates or leads whon
this work is being carried one

CHAPTER ¥
RECEIVER INOPERATIVE

Cf course, the first thing to do in case of an inoperative receiver is to check
the voltahes o Zivanm in the list in this instruction booklets

Another check wihich can be given immediately upon finding the receiver dead is to
arply & fiice- to the grid cap of the 6K7 audio emplifier tube, It should be made
carsnin that whea this is done the voiume control shouid be turned to maximum
clonk=wiez position so that the audio level is adjustsd for maximum outpute A
savealing tone should be resceived or at least & lou? ihum chowing that the audio
system is not at fault., This will indicate that the difficulty lies ahead of ths
audio system, and routine taost oscillator checks can be made on each stage hLy
applying the output of the oscillator to the grid caps aad noting the results oni
the level meter of the receivers DIMPORTANT: In order to prevent shorting out i1
AVC system when connecting the test oscillator output leads te the various tuts
grids, insert a ,1 miorofarad condenser in series with the comneotion to be place’
on the grids for test purposese If acourate signal generators are had for the
testipg of these receivers, the' following gains cen be moasured for test purposes:
(meter should be adjusted to #erc with no signal, and andenna should be discormu~=t
100,000 microvolts (or o1 volts) fed to the grid of the second intermediate fr. o
emplifier grid should produce & reading of R7 on the R meters An R7 reading o “w
meter should be produced by applying 2,000 microvolts to thegrid of the first
intermediate frequency. amplifier a8 just describede

With the band switch set to B g 0d 1 and the main dial set to 1,000 KC or one iC c=
the main tuning scele an in ', of" ’bhit’cy to forty microvolts at 465 KC to the i
of the first detector ‘tube ‘shbtdd be productive of & meter reading of R9s All
these reading are subject to g ‘variation of plus or minus 6 dbe or 1R on the me'n.:
These readings are givem onIy for use when service work is carried on by meenc

of an accurately attenuated signal gemerator which can be used to give a calibeat:
ed outpute Since most servioe generators are not calibrated this material carnot
be tised with theme

Signal generators such as' the laboratory type General Radio Signal Generator a:’
the Ferris Microvolter which are accurately ocalibrated to deliver outputs in ' ~v.
values of voltages cén be used to advantage in quickly determining the alignmen. C:
these receiverse L RME«70 Page T



If the receiver is dead and the R meter does not fall to zere it is indicative of ,
& ldss of doad on the B supply to the intermediate freqe. and radio freq. amplifiers.égég;'
A defeotive tube shich loses its heater continuity, in other words, which burns -
out, or a tube which loses its emission, will reduce theload on the meter bridge
circuit so that the meter will not return to zero but will read up on the scals o

An open plate nr an npen soreen/on any ef the tubes will be productive of the

same difficulty as evidenced by the high scale meter readinge A tube which has

become loosencd in its socket so that its contacts do not make proper contimmity

with socket connections, principally the plate, cathode, and screen connection,
will also sometimss open up theplate, screen, « cathoce circuit to the extent

that the totalload on the bridge circuit will be reduced, and any reduction in the
total plate current drgm by the amplifier tubes will of course cause the R meter

to read up on the wcake In a’condition which causes the R meter to read up on

the scale and vwhich ocan not bs compensated for by normal adjustment of the ocarrier
level meter control on the redr of the receiver chassis, it is probably due to a
loss of circuit continuity in, the RF or IF amplifier stagese Cheocking of the cathe
ode Boltage, screen voltage, and plate voltage at the tube socket connections on
each of the stages will probably determine which tube is at faulte A tube which

is not drawing current will' show plate and screen voltage probably but will khov
either "no ocathode voltage” ‘ar if the external cathode circuit is open, it will
show an extremely high cathode voltage, Proper values of these voltages are given

in the table appended to this service booklets

CHAFPTER VI
CONDITIONS INDICATING LOSS OF AUTOLATIC VOLUi.E CONTROL

The principal result of less of automatic volume control will be the barblsd oute=
put of the overloaded blocking condition caused on stron signals vhen they are
tuned te exact freqs Loss of autematic volume control can be caused by either a
ground anywhere on the automatic volume control system or mal-adjustment of the
2nd I7 amplifier output transformer §43e Since proper adjustment of this tronse
former 5,3 is necessary in order to provide the diode detector 6H6 with full
driving energy in order to produce the maximum intensity of automatic volume control
voltage, it is necessary that it be properly aligned, If all the other stages are
aligned, delivering normal grid voltage to the second intermediate emplifier tube
and 53 is misaligned to & point where it does not provide adequate automatic vole
ume control voltage, the overloading=blocking condition which causes the audio oubw
put to become badly barbled will -be noticed. Similarly, asbefore mentioned, any
ground on the automatic volume control supply oircuit will probably sause overload=
ing on strong signalse Even a resistance of 250,000 chms ocaused by kakege to
ground will destroy full AVC.actione This same effenpt ocan be noticed by turning
the menual gaein control to a point where the switch controlled by it just snps
on, shorting out the automatie wolume controls In this position, the emplifiers
do not have sufficient grid bias;:to prevent grid current flowing in the last inter-
mediate freqquency amplifier apd.sthe same effect will be noticeds It will be nec~
essary, of course, to continue rétation of the manual gain control, to raise the
bias to a;point where the signalidmput e the later stagesof the amplifier is not
excessive and will not .cause rectification or grid ourrent to flow in the respect-
ive circquits of thess tubese :

Distorted output can also be .caused by & defective 6HB, 6K7 tube cr a 6F6 amplifier
tube. Loss of bias on the 6F6 tube will of course produce excessive distortions

A continued predominate muffled bass .output may be indicative that the tone con=
trol which is connected between.the grid of the 6F6 tube and ground is defecte

ive to the extent that the resistance is at all times zero, connecting the tone ‘
control condenser directly from grid to grounde The tone control resistance 1l.24
is a potentiometer type resistor.having a total resistance of I million ohmse
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When set so that 1t provides.a 1.060,000 ehm resistor in series with a 01 cone
denser across the grid to ground aof the 6F6 tube, it haslittle effect on the audio
characteristic of the receiver. Vhen set so that this resistance is zero and in
effect the .0l condenser is connected direstly between the 6F6 grid and ground,

the receiver audio characteristic is cut off rather abruptly around between 1,000
and 2,000 cycles.

CHAPTER VII
: HUM

Hum cenbts classified in two éroups: One type ef hum is that which is caused by
the filter of the receiver gnd is applied %o the tube circuits in such a way that
it is reproduced contlnuousiy regardless of signal or whether there is any out=
put to the receiver or note! This type of hum is almost always due to a defectw
ive filter dondenser and céinte remedied of course by replacing the filter black
or at least shunting the defeatlve sedtion w1th a good conden.ere

Theps 1s another type of hum.which appears only with signale This type of hum oan
be caused by two thingss The most common sourge is & poor grounde A ground in
which considerable alternating current from th4 supply meins is circulering and
which is by some nonelinear characteristic of the ground system modulating the

radio freqe circulating in that ground will actually modulate the carrier before
it is impressed on the roceiver.

The other sourds 1is a defective tubee. Either on§ of these two hums are nutieed
only with signal,

Hum is also possible due to excessive heater to cathode leakage in the 6A6 noise
suppressor tube in the RME=70. In models preduced after February 15, 1939, the
heater voltage on this tube has been reduced to a point where the heater te
cathode leakage 1s almost zero and therefore will probably not be a cause for hum
except in cases where the tube leakage is exceptionelly bade It is possible to
rectify difficulty in oider receiving if it is impossible to obtain tubes with
Suff1019ntly low cahtode to heater leakage at nmormal heater voltages, by remove
ing one of the heater conneotions to the socket and tapping up the junction so
that the removed heater wire wi@l not contact ground, then connecting the vacated
heater terminal to grounde This. puts .8415 volts on the heater allowing it to
operate satisfactorily as a_Noiseé Sllencer tube bwyt reducing the hester voltage
to & point where heater to cahtode leaksge on most all tubes will be insxgnificent.

This type of hum can be ehecked by notioing wehether or not the hum is present
with the noise silencer in the oirouit and absent with the noise silencer out ef
the circuit, as controlled by the position of the audio level and standby control
knob on the front of the panele; (fig.Z). The noiise silencer is in the circuit
when it is pulled to the .first notching point and, of course, the receiver is
dead when the control is pulled‘all the way out from the panel. If & hum is

oticed with the control at: ﬁhe{ihnormost position and is absent with the control
in the middle positon it is undpubtedly due to the noise silenocer and cen be
cured by the prodedure just mantionedo

There is also another type,of_hum,-and ‘that is due to coupliéng between the 80
tube amd the 6F6 audio emplifier tube. In some receivers the 6MS8G tubes are
sunplied and in the case of an 80 tube whose emission characeristic was of &
peculiar type certain types of electrostatic coupling was ncticed so that hum
was induced in the 6F6 tube due to the presence of the 80 tuhe. A meta2l €6
type tube, or replacement of the 8Q tube will probably cure the trouble. This
d¢ifficultyr was very remote and notlced in about 1/2% of the veceivirs examine.
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CHAPTER ¥III
NOISE CAUSED BY FAULTY VARIABLE RESISTORS

The several variable resistors in the receiver can with age cause some noise
during rotation. The remody for this of coursa is the replacement of the control,

A1l contrdls of this type, depending upon the design. hawve a certain life as does

any tupe cf rclating equipment, After a control is a year or so old it may wear
to a point-whare the rotating contact makes variable contuct as it rotates prove
iding a certain amount of noise, which can be cured of course by replacement of
the controle 1% is also possible in conneotion with the audio level and standby
control on the receiver to experiemce an intermittent operation of the switch
connected with this system dus to slight eccsctricity of the con“rel shaft. There
is always a slirht amount of ecoentricity depending upon the tclevance of *he
metei componeiits used byt the leeway insofar as the switch contests are coicerned
is alvays suffizient to take care of this eccentricity. Should however a certain
set sffect the springs of the switch so that they no longer nold this concition,
exemination of the switch with the receiver turned off, in order to prevent
shock, will probably throw some light on the contacts which are not holding as
clors as they snould and & slight pressure or bending of the springs will romedy
the difficultye.

By referring Yo the schematio diagrem, the switch 3.8 is the standby control
switch and also provides the function of taking the noise silencer in and out of
the circuits The innermost pair of comtacts control the noise silencer and when
the standby swiich is in the middle position these contacts should be open as
well as the set of contacts connected to the relay control terminalse During
oreration with the the standpy control closest to the panel, the breake=in contacts
and the noise silencer contacts should be closeds The relay control contacts
shculd be opene In the middle position the breakdin contacts should be closed,
the no se silsncer control contacts should be open and the relay control cor#acts
shonld be opore ™ the moximum outward pogition the break-on contacts shouid be
op*1.; th9 noise silencer contaots should be open end the rolay contrel contacts
skouid Ye clored. Adjustments for this state of affelirs. relative to the swldch
opsreticn, can be made by examination, if any noise is prcduced by the oper:h ion
of tke volums control and found not Yo be in the volume control itself, it is
possible due to intermittent contacting of the switch element,

Noisy operation of the selectivity controlk, or the CW tone control or the reson=
etor control is probably due to elther dirt or dust batween the plates or a plate
which might have becoms bent and is lightly touching an adjacent rotor or stator
plate ot cause the noise. Examination of this conditioa will usually make
apparent the difficulty. Bad bearings in the selectiwtty control and the CW tons
control may also cause noise and the best remedy for this sort of trouble is the
replacement of the controls -
Y .. - CHAPTER KX
QIJENCY INSTABILITY

In the RME-70 receiver theiin*samtdiate frequenoy amplifiers are designed for

raximum selectivity and cenﬁeqnsn“ba.y ‘+the sides of the selectivity curve are very
stesne S"ghh variations in-osoillator frequency, due to miuroph ning cauied

by #e ‘rgtreny of high Levsl sound wavec oi the components of the receiver wil
Yo 7 .dte 20ticacole ws evidaaced by hovile
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Ingtability ..on using the beat frequency-escillater on the high frequenoles may be
baused by leese elements of the heater wires in the high frequency oscillator tubee
There are two types of heater construction: Ome is called the folded filament type
of heater and the oter is the reverse coil type of heatere The folded filament

type of heater is desirable from certain standpoints due to its electricel charact~
eristics, but it is not desirable when used in electron coupled oscillatorse All .
Ri{E=70 receivers leave the factery with reverse coil heaters in the tubes »f the high
freqe osoillator circuite However, if a tube having & loosely constructed folded
filament type of heater is placed in the sokcet, variations with vibration cause a
slight change in the tuned frequency ef the oscillator and consequently a wobbly CW
note and other disagreeabide effects due to the instability ocausede As indicased in
this paragraph, the remedy is the installation ef a tube which has & stable heater
which will not vibrate inside the cathede shelle There are & certain percentage of

reverse coil type heaberztube in this socket will remedy this difficulty to a great
extent,

Frequency instability can be ocaused by a number of factors. Principal among these
factors is the oscillator tube itselfe Excessive drift or rapid fluctuation due
to vibration ean be caused by the oscillator tube itselfs. Replacement with & sate
isfactory tube will remedy the situations Another cause of instability ocan be
tight bearings, principally, the main tuning condenser. If these bearings are se
tight that during normal heating of the unit, causing expansion of tlie metal parts,
the shaft is warped, it will cause excessive freqs drifte The normal fréq. drift
of the receiver in the first 30 min, of warming up is between 8 and 10 KC at 15 1iC.
At lower freqe the &rift is proportionately less and at high freqe. 1t is propor-
tionately greaters Values greatly in oxcess of this are not normal and are cuased
by either poor grounding contacts on the coil essembly and the coll shield and
coll switch assembly underneath the chassis or a defective oscillator tube, &
defective oscillator grid coupling onndenser 2,55 (fige4) which is & small mice cone
denser mounted on the bakelite terminal gtrip en the end of the mein tuning conde

Correctien for the main tuning condenser tension as a cause of the frequency drift
can be reduced by releasing the témslen en the rear bearing of the main tunging
condenser so that the condenser has bredom 6f retation, net to the point, however,
which will allow it any end play whatsoever, since this will be productive of very
erratic tuning.

This same tightness in the bearing of the condenser can also ocause backlash in thet
it will produce an excessive loéd on the spring loaded gears of the dial drive and
give an apparent "rubberyﬁfdbtion at the knobes A poor contact in the oscillator
section of the band switch or in‘the band circuit wiring will also be productive ef
freqe shift, usually of the rppid type which will produce & wavering of the signel t
the point of a fluttere  The effect of the band switch from one band to another,
having on one band tuned in a statvion, It should always bs possible to return the
band switch to that band-and have the station remain in tune,

If changing the band switch away.from the particular band being used and then pute
ting it back again into' the same:position caused e ahift in freqe, it is probably
due to khe switch contacts themselves and' can be improved upon by inoreasing the
pressure of the colleotor'ring ‘which pressed the small contactor lug up against thc
fingers of the switch. The collector ring is on the opposite side of the switch
from the fingers which are the ‘contacts on the switche
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CHAPTER X
MICROPHONICS

liicrophonics are usually due to the fact that some el®sment in the receiver is sube~ . K-
Ject to variations in its electrical characteristics when placed in a strong sound
field or in a field where there is considerable vibration. This meuns that if the
receiver is responsive to vibrations and jarring by producing & ringing tone when
a signal is tuned in or setting up @ howl under the same conditions it is more or
less microphonice All receivers are microphonic to & certain depgree, depending
upon the tightness of the coupling between the speaker and the receiver itselfe
Oftentimes a defective oscillator tube will be productive of considerable micro-
phoning actiones This is evidenced by the fact that the slipghtest jar vhen a sig=
nal is tuned in, especially on the very high freq., will produce & ringing sound
which may turn into a continued howl increasing in amplitude as the time increases.
It will be found usually that the remedy is to put the speaker at a slight distance
from the receiver cabinet itselfs This type of difficulty can be feduced to a very
low point by changing the oscillator tube.

There is one other element in the receiver which is also subject to a miorophonic
action, end that is the main tuning, condensers These plates act like small dia=-
phragms vhen the sound intensity is very large and vibrats causing a shift in the
tune of the raceiver at an audio freqe The action is dependent again as before upon
the tightnedss of coupling accoustically between the spoaker and the dabinet of
the receiveres Usually breaking & stiff phisical contect between the ocabinet of the
receivor and speaker will reduce the howl and its is almost ocertain tc stop if the
sound from the speoker is made to emerge in a direction which will not impinge upon
the receiver housing itselfs These effedts are noticeabls more with the orystal in
the circuit where the selectivity is very high and also at the high freq. where the
possible freqes variation by varying the position &f elements in the receiver is the
greatests Howling will be set up easiest when the tuning is not exacte That is, wvhen
the station is not tuned exactly &t resonancees Therefore, by net providing positive
tuning edjustment on the carrier the howling will be set up quite easily. Experience
in accurate tuning is productive of & very minimum of acoustic coupling as evidenced
in the form of microphonic howl,
. CHAPTER XI
THE NOISE SILENCER

The noise silencer in the RME=70 receiver is a very simple automatic limiting cire
cuit, which chops off high pesks which would exceed & normal value equivalent to

100% moduletion with any given oarriers The silencer circuit is principally built
around & 6A6 tube. Certain resistors and capacitors associated with the diode lead

circuit and the audio circuit are aﬁso parts of the noise silencer oirouit using
these components mntually.“ :

Whenever, a defective tube or an opening up of & connection in the various resistor
netvorks associated with the diode rectifier, second detector, and the 6A6 suppressor
tube are probably the only causes-for -inddequete operation of the silencers In

other words, this silencer eircuit is very simple and a check of tho circuit=wiring
and the connections to verious resistors and ground is all that is necessary to de=
tect the.trouble == if the tube is satisfactorye A check of the operation of the
silencer should be made with no signal coming in but during periods of autemobile
ignition.interference as found while listening on 30 liC,
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CHAPTER XII
TEST VOLTAGES OBTAINED AT VARIOUS rQINTS IN THE RECEIVER
Measurements made with voltmeter having internmal resistance of 1,000 chms per volte
Instruments with other internal resistances give entirely different readings) '
Note: Line voltage should be 115V,

PLACE TEST PRCDS BETWEEN CORRECT VOLTAGE C.RRECT VOLTAGE
(Switch makred Audio (Switch marked Apdio
level and Standby Level and Standby
in toward panel) pulled outward frm
panel)

Radio Freq amplifier
Plate to ground, 240 volts 0 volts

Radio freqe. amplifier
Screen and grcund 100 volts 0 volts

Radio frequency amplifier

cathode end ground 342 volts 0 volts
First detector plates 240 volts 0 volts
First detector screen and gnd 75 volts O volts
First detoctor cathode & gnd. 3¢5 volts 0 volts

First intermediate freq. amp.
screen ang ground 100 volts 0 volts

lst inter mediate freq. amp,

plate and ground 250 volts 0 volts
6K7 Audio ampe plate & gnd 115V ov
6X7 screen and ground 25V ov
6F6 plate and ground 244V ov
6F6 screen ang ground 248V ov
6F6 cathode and ground - 16V ov
80 rectifier fil, and ground 258V ov
Cscillator plate & ground 248V ov
Oscillator screen & gnd 115V ov
Beat oscillator plate & gnd i8ov ov
Beat oscillator screen & gnd 1lo0v ov
The voltage across 1632 14V ov

These volteges are subject to. & flucuation of plus or minus 15% without
indication of material difficulties,
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CONTINUITY CHECKS

Receiver turned off, and no jumper between A=2 and ground on tho antenna terminal

strip.
VEASURRIFENTS I'ADE BETWEEN

A=l and ground
A«2 and ground
RF amplifier grid to ground

First IF grid to ground

Second IF grid to ground
Oscillater #rid to ground

Beat oscillator gild to ground
CK7 Audie amplifior grid to gnd

Oscillator sastion £f band spread
condenser and grouad

Cathode of H.F. oscillator to ground

CORRECT RESISTANCE VALUE

Infinite, all hands
Infinite, all hands

1.25 megohms *20%

Banc l==3.5 ohms

Band 2e~l,5 ohms

Band 3~~ ,8 ohms

Bond 4-= o3 ohms

Band 5~--Lass than ,2 ohms
Band 6-=Lecs thian 2 ohms
1¢5 mogohms §120%

1,25 mogohms P20%

50,000 *20%

100,000 chms *20%

Sreculd vary from 50,000 te

Ty 000 okms Lietwoen minimum and

meximim rotation of the control
"fuiio Control & Standby"
Ban le~IntTinite

Bond:es 8 chms

Band 3=~ 5 ohms

Banl 4es .2 ohms

Band 5e.Lnsg than .2 ohms
Band 6~=~ Lass thin <2 ohms
Band l--,75 ohms

Band 2~~~ o3 ohms

Band 3w= .2 ohms

Band 4~=Loss than ,2 ohms
Band 5-=Less than ,2 ohms
Band 6=~ Less than «2 ohms

RME-70  Page 14
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RME=70 PARTS LIST {Page 1)

RES ISTORS CONDENSERS (con't)
S 1.1 30,000 ohm Variable _ 2.17 .01 400V
1.2 150 ohm 1/2 W 2.18 I.,F. Trimmer
1.3 20,000 ohm 1W 2,19 I,F, Trimmer
ls4 5,000 ohm 1/2W 2,20 25 ppfd Xariable
1e5 100,000 ohm 1/2W 2421 30 ppfd Adj.
1.6 6,000 chm 1/2W 2.22 L0l 4COV
1.7 1 megohm 1/2W 2423 o1 400V
1.8 250,000 1/2W 2.24 1 400V
1.9 2,000 ohm 1/2W 2.25 I,F. Trimmer
1,10 100,900 ohm 1/2W : 2426 I F, Trimmer
1,11 1,500 ohm 1/2W 2.27 41 400V
1,12 1 megohm 1/2W 2428 41 400V
1.13 10,000 ohm 1/2'i 2429 401 400V
1.14 300 ohm 1/2W 2430 1" of shielded braid capacity
1.15 50,000 ohm 1/2W approx 10ppfd
1.16 50,000 dhm 1/2W 2.31 .1 400V
1.17 1 megohm 1/2% 2¢32 I.Fe Trimmer
1.18 100,00C ohm 1/2.1 2.3%  ,00005 Yica
1,19 250,000 921 volume control 2¢34 I,F. Trimmor
1.20 50,000 ~:w i 2W ’ 2.35 400005 Hice
1e21 1 megenm 1/2% G W1 anov
1.22 100,009 ohm 1/2W 2o o1 400V
1.23 250,00C ohm 1/2W 2438  4O1 400V
1.24 1 megohm potentiometer 2.39 400025 iica
1.25 400 ¢am 1/2W 240 ,01 400V
1.26 5,000 1/2y 2,41 40upfd 25V Elsctrolytic
1.27 2,000 ohm 1/2W 2.42 o1 100V
1.28 200 ohm R meter pote 2443 L01 400V
1.29 7,200 ohm bleeder 2.44 o1 400V
1.30 6,800 ohm bleeder 2445 30uifd Adje.
1.31 2,000 ohn 1/2W 2,46 7=upfd Ajd.
1.32 2,000 ohm 1/2W 2447 30pufd Adje
1.33 2,000 ohm 1/2W 2,48 30ppfd Adj.
1.34 50,000 ohm 1/2W 2449 30ppfd Ajd.
1.35 50,000 ohm 1/2W 2450 30ppfd Adje
1.36 10,000 ohm 1/2W 2,51 4004 iica
1437 100,000 ohm 1/2W 2.52 Tuning Condenser
1.38 100,000 ohm 1/2W 2453 Tuning Condonser
2,54 Bandspread Condesner
Condensers 2455 0001 Mica 5% tols
2.1  30ppfd Adje : ggg ‘gi igg:’;
A L] [ J
242 30oupfd AdJo 2.58 .1 400V
24 30upfd Adje .
245  Tuning condenser ' 2480 50upd AdJe
2.6 Tuningcondenser 2462 400025 Mica
2:7 Bandsgréad Condenser | 2.8 '0001- Mice
2.8 Rosonator 2463 401 400V
. v 2464 400025 Mice
218_ 0002 mlLca 2465 Ol 4:00V
. . [ ]
. 2,10 Tunlng CondenSQr 2,66 0l 400V
O 2¢11 Tuningcondenser ° :
% 212 Bord 2467 10pfd 450V Elece
. . axx spread Condenser 2.68 lspi\d 450V Elece
2+13  Resoator 2469 15ufd 450V Els oe
2.14 .01 400V 270 Touufd Ads
. P Je
215 0L 400V : 2471 400025 Nica
2416 01 400V * e
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" RME=70 PARTS LIST (Page 2)

SWITCHES

3¢1 Band change switch

-3¢2 Band change switch

3.3 Band change switch

3& AVC On*Off

345 Beat oscillator

3«6 Band change switch

37 Crystal switch

3.8 Noise suppressor and standeby
349 Line switch

e d
i
‘izé;ii')

INDUCTANCES .
441 band 6 ReFe Grid coil
4,2 Band 5 ReF. Grid Coil
4,3 Band 4 R F. Grid Coil
4,4 Band 3 L.Fe. Grid Coil
4,5 Band 2 ReF. Grid Coil
4.6 Band 1 ReFe Grid Coil
4,7 Band 6 1lst Dete Coil
4,8 Band 5 lst Dete Coil
4,9 Band 4 1s% Deto Coil
4,10 Band 3 lst Dete Coil
4,11 Band 2 lst Dete Coil
4,12 Band 1 1lst Det. Coil
4,13 Band 6 osc. Coil

4,14 Band 5 o0scs coil

4,15 Band 4 osce coil
4,16 Band 3 osce c0il
4,17 Band 2 osce coil
4,18 Band 1 oso. coil
4,19 Beat Oscillator Coil

4,20 30H 100MA Filter choke
4,21 30H 50MA Filter choke
RFC 1O0MH ReFe Choke

TRANSFORMERS

5.1 Powsr transformer
5.2 Audio transformer
5.3 I,F. Tramsformer #l
54 I,Fe Transformer ﬁ
55 IJe Transflormer
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RADIO MFG. ENGINEERS, INC.

MODEL 70
Voltage
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