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The material and information compiled in the follow~-
ing pages has been gotten together for the purpose of pro-
viding the user of an RME-69 Receiver with the maximum
operating efficiency, greatest amount of satisfaction in
receiver performance, and for the purpose of informing him
as to some of the whys and wherefores regarding the care.
and operation of his receiver, The information contained
herein will be found to be.useful and should be read through
thoroughly in order to avoid misunderstanding and inoorrect
procedure insofar as the operation of tha reoeiver is con~
cerned.

It embodies the results of several‘yéara of. obServation
which has been made in.a great number of ‘varied 1nsta11ations
and a number of the points which have been emphasized ake
those which are most frequently the source of some misunder= -
standing. Although it i1s-usually rather boring to: carefully
peruse printed matter of this type, it will be found in all
cases to pay dividends where the instructiong?hd the infor-
mation contained nerein have been tnoroughly ‘digested. Appro=
Ximately seventy-~five percent of all the difficulties wnich
have been called to our attention regarding the operation of
these reoeivers can be d1rect1y traced, not to the receiver
but to misunderstanding. oq,the part of the user as to the

exact functlon of . the va_ﬁous components of the receiver.

Tnls is a dlrect result of failure to read the instruc-
tion book. thoroubh;y.‘ Vie hope that you will be rewarded by
your conacientxous ~following of the.instructions given in
this book and al'so”that you will find adeguate information
for the proper procedure - in making miner adjustments should
such be .necessary. e

-

ANTENNAE FOR REGEIVING

- The installation of the RME<69 Communication Receiver -

18 a comparotively simple process, but care should be taken
to see that certain rules are ohserved. Principal among
these requirements for proper installation of any sensitive
receiver is the positive nature of all external connections, ... .
namely antenna and ground or doublet feeder. Wherewer-junc- .
vtions in the wire circuits occur, positive contacts should &
- be assured, Loose and variable poor contacts are a great :

gource of noise and every effort to positively eliminate them
- should bs made. 4
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Antennae for receiving have come into considerable ne-
glect reusrding attention to their length and location. The
receiving antenna is as laportant as tne transmitting antenna.
“hen it receives tae samne consideration it pays dividends in
the forn of reliacle and laproved reception. A sensitive re-
ceiver such as the RMZ-59 will pick up with seemingly wood
signal strength foreign stations on from five to ten feet of
wire as an antenna when these stations are laying a reasonably
stroang sidnal in the vicinity of the receiver, but this is
no reason for using sucit a length as an aerial. It is recom-
mended that an antenna of the Marconi type, forty to forty-
five feet in lengtn (neasured ffoa the receiving post to
tne renote tip of the antenna wire), be used in conjunction
witn a cood ground and tnat tnls wire be placed as mucn in
tne clear as possible.

A doublet tyse of antenna mignht be used also, having
tne proper wire length on each side of the twisted pair line
used to susply the antenna enerysy to the receiver. Sketches
in Figure 1 show various methods [or connecting various forms
of antennae. Ti.e antenna snould ne located in a space which
insofar as nossivle is free of metallic objects, numerous
wires, buildiags (especially those of a structural steel
construction) and dense foliage. 1t should also be placed
at tne ;reatest possible distance from electric wiring in
order to anrevent the transfer of disturbances froa tne wiring
to the antenna. Tnese digturbances are esvecially noticeable
ca the snorter wave lengths. And thus all efforts to isolate
trne antenna and lead-in insofar asg these wiring circults are
concerned will e well repald 1 better reception.

The iastallation of the antenna should be attended to
with tie zame dil.igence that 1s applied to working witn any
nigh freguency circuit. Eitraneous noises of the "static®
effect of poor install . tion will thus te avoided.

There 15 no suvstitute for & tuned antenna. Tuned an-
tennae, nowever, offer u Zaxiamun of eificiency over a very
anarrow range of frequeacy. The range of fregueacy in actual

kilocycles o comes preater as the [requency bDecomes nlgher.
Il 1¢ thnerefore possible in the amsateur band to locate the
tuned 301nt of an antenna at approximctely a aid-band posi -
tion. For example: an anteana winich is tuned to 3750 kilo-
cycles will be qujte ef{iclent over the whole 75 meter amateur
tand. That is, frox 2,500 to 4,000 KC. The coverage effici-
eacy becoumes grester as the frequency goes up so that on 14 mc.
an antennz tuned to 14,200 KC is a very fise and efficient
antemna for all frejuencies in the asateur 20 meter band.
Tor peneral coveraze whnere it is desired to tune a number of
dlifereut tands and where space provides, it is aiways ad-
isable to provide specially tuned untennae for these Bbands
in order thst the greastest anount of signal strength may be
built wvp for supnlying the receiver.

e antenna inpsut ilmpedance to an RME-69 Recelver varies
in the vicinity of 250 to 2350 ohms. The antenaa supply
siould therefore be of the kiarconi type whichh is fed at
current maxiaus to the receiver or of the twisted pailr type
where impedances oi lines involved are in the vicinity of
the 250 ohas nreviously znentioned. For maximum selectivity
lasofar as tae inpul circuit is concerned, the valle .-
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of this inpedanze should be taken into account. Anteanae
which are supplyias the receiver signal at a high potential
point siiould not te used in conjunction with the RiIZ-69 Re-
ceiver Decause oI thie great loss in voltage transfer encoun-
tered in such & combination. The half-wave doublet type of
antenna orovidin., a tuned antenna system for a certain range
of frequencies hias certain marked directional characteristics.
These dirsctional characteristics are evident in the fact
that the greatest pick-u: occurs in a direction at right an-
2les to the axis of the antenna, forming in efrect a Figure
8 pattern in whicli the lobes are located off the sides of
the antenns instead of off the ends.

2t M A U K aaw e 4
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This sotetises is of great advantage where a great deal 3
of interference lies in direction off the end of the anten-
nae ‘here, however, it is desired to receive in ell direc-
tions this can be remedied ty erecting the antenna in a vir- ;
tical position. It then has a circular pickup pattern and
receivesg well in all directionz. If the antenna is located i
2t a distance irom the receivinyg position and fed by a twis- ’
ted pair balanced type of line to the receiver it may be lo-
cuted in an “tiunterference-free" location and the feeder line
may run tnrough tihie area in which the interference is pres-
ent providing an efficient interference rejection system
due to the fact that the antenna is remote froa the source
of such disturbance. ‘

[ETURIP R NP

If it is desired to go into the matter of receiving an-
tennae to a greater extent, it is suggested that the opera-
tor consult any; of the numerous textbooks on the subject in
addition to several recognized Amateur Radio Handbooks.

CONNECTING THXE RECEIVER AND GENERAL PROCEDURE FOR TUNING >

The Radio Manufacturing Engineers manufacture several
types of receivers insofar as the input to the power supply
is concerned. Tihese vary in voltage from 110 volts to 250
volts and in frequency from 25 to 60 cycles. The standard
receiver is designated as the R/E-69. This receiver is sup-
plied in frequencies and voltazes asentioned. Whenever the
power supply is designed for a voltage and frequency other
than 110 volts, 50 and 60 cycles, the required line voltage
and frequency i3 given on & red tug fastened to the service-
cord of the receiver. In addition to tiils a stamped alumi-
nun plate is festened on the rear of the receiver chassis
and is visible from the rear of the receiver.

On this plate is stamped the model, the serial number,
and. the voltage and supply frequency for which the receiver ,
15 designed if it is designed for other than 115 volts, 50 2
and 60 cycle. It is well therefore to examine the above >
mentioned position for this name plate and if one is present
to note the voltuge and supply frequency for whicn the re-
ceiver is intended so that no damage will be caused the re-
ceiver due to incorrect line voltage or frequency. A re-
celver which 1s designed and constructed for use on a 115 %
volt, 25 cycle supnly will operate sutisfactorily on any k
115 volt supply, having any frequency of 25 cycles or higher. v
It is not possible, however, to operate a receiver intended

for 115 volt, 50 to 60 cycle supply, on 25 cycles. Therefore //////
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it can be seen that it is essential that the frequency and
voltage of the service in the particular location in which
the receiver is to be used suould be known, and tuais should
be identical with the line voltage and line frequency for
which the receiver is inteuded, except in ths case of the
inter-change between the 25 and the 50 cycle as just men-
tioned. ‘Jhen tie.user of the receiver has made certain that
the line voltage available and its frequency coincides witn
the voltaze and frequency for which the receiver is designed,
tire service cord may be plugged into the standurd type of
outlet. At tne time this is done or just before the tiae

at wnicn the service cord is plusged into the receptacle,

1t shou:ld be made certain that the line switcn control A
(Figure 2) should be turned in the maximym counter-clock-
wise position which is the turn=-off position of the receiver.

hen this has been done arrangements should be made ior
connecting the proper speaker to the receiver. Reference
to Figure 3 will give details for proper connection and will
sugest the proper method and the place to connect the speak=-
er. 4s indicated, two output impedances are available. One
4,000 ohm for use with ordinary speaker output transformers
and the other 600 ohw for use in feeding low impedance lines.
Tne speaker wnich is supplied on order by Radio Manufacturing
Engineers, is designed to work out of the 4,000 ohm supnly
connectipn. This speaker is designed to give the best pos-
sible results in conjunction with an RIE-69 Receiver audio
system. The speaker itself is an eight inch dynamic type
of reproducer winicih hos its own field supply in the form of
a large permanent magnet. This speaker 1s supplied with a
cord and plug properly wired so that it is necessary only
to plug it into the speaker socket provided on the receiver.
Recelvers supplied without speakers are siiipped with a
sultable plug for wmaking proper speaker connections to otiher
types of speakers. When this gpeaker is supplied in the
flare baffle of small dimensions for use in communication
work in connection with tne receiver, the reproduction is
not intended to be wide range and of the type called high fi-
delity. It will, however, be found to be an excellent repro-
ducer of the human voice and in communication work this is
the most requisite feature of the reproduction. If it is de-
sired to obtain wide range fidelity, the speaker can be
mounted in a large baffle made up of dead material such as
fibre board or Celotex or the equivalent and it should be
at least four feet square with the speaker mounted in the
center. With such a device, the audio reproduction possible
with the RME-69 Receiver will be fully realized and the maxi-
mum of audio fidelity will be obtained.

¥hen the speaker circuit has been taken care of, it
would be well to examine the receiver to see that all the
tubes are in their places and that the auxiliary packing
material inserted within the cabinet of the receiver to pad
up various shields and parts of the chassis is carefully re-
moved.

A glance at the photograph (Figure 4) will show the
position of the various tubes required in the receiver. If
the receiver has been ordered without the tubes and they are
to be installed at the same time the receiver is connected
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for use, the line drawing in connection with photograph

*in F""wre 4 will indicate the soc ‘et locations of the
respective tubes, The person who installs the tubes should
make sure that they are well down in the sockets, that the
gric conwectovu, if used, are snugly placed on the grid
cap, and that tlie sh;olds for the varzous tubes are tisnatly
in place anq haVo their caps proporly placed, e recommend
that whenever possible the purchaser of a receiver should
order the instrument wit.: tubes so that maxinmum poscible
results are assured. :

After tlie wmost economical and surntable arvangement
tasofar ws an antenna is concerncd has been selected it
snou'd be connccted to the receiver in the fashion indi-
cated in Figsure 1.

Control "BY should be set to a vosition equivalent
to Y07 as ind:icated in Fipgure 24. The switch "IV waich
controls the beat frequencv oscill:tor for telegraph re-
ception should be set in the off” posgition as indicated.

Tihe receiver is now ready tn turn on. The indicators
on fnob C" and "I should be placed in an upright posi-
tion s¢ that they point directly to the knob above them.
Tae Xnob "G' is used to select the frequency range througa
whiteh it i3 cesired to tune, The full range of the re-
cerver (550 to 32,000 XC) 55 tuned in six steps. The
common broadcast band or frequency range from 550 to 1500
KC ic covered on Tap No. 1 of the range switcih "G". Des-
ignation given just above may be used by referring to the
photograp4 in Mgure 2A, The table helow gives tine taps
i consecutive order ag indicated on tne escutcheon plate
ol the Ranze swibtch T¢", and opnnsito nw:ber is tie fre-
quency ran;e vilieh wmay e coverad by setting this vange
switcn to the nuabeir indicated.

SWITCH FOSLTICHS: TUNING RANGE I¥ EEGACYCLES

Le5-=3,1
Bel==06,8
6.8=-13.0
13.,0--20 .

(o 2 TS L ¥ R

20--32°
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Note: Actually these figures do not represent the complete
range of each band since there is & generous over-lap be-
tween the stopping of one band and the starting of another,

It will be seen from a glance at the main tuning con-
trol marked "Main Tuning Dial No. 1" (Figure 2A) that the
frequency range is divided up frequently so that very ac-
curate calibration can be utilized to the fullest extent.
For a preliminary test of the receiver, and in order to fa-
miliarize the operator with the operation and performance
of the device, it might be well to set the band-switch "G"
to position marked "No. 1" on the position plate of this
switch, Following this, the band-spread control so marked
on the scale and designated on the layout of the panel in
Figure 2A as Dial No. 2 may be set to a reading of 180 on
the band-spread dial, %When dial No. 2 is so set, the calib-
ration as indicated on the scale of Dial No. 1 is correct.

After making this setting just described, snap on the
Line Switch "A" and turn to a maximum clockwise position.
This will require approximately 270 degress of rotation af-
ter the snap of the switclh, is heard, This operation con-
nects the power supply of the recziver to the 11C volt line
or whatever supply it is and also rotates the tone control
to a position of natural reproduction. If the switch con-
trol "A" is left in a position just beyond that of the snap
of the line switch, it will be set for maximum bass response
and minimum high frequency response. During operation of
tie receiver, if it is desired 1o decrease the high freguency
response of the audio system of the receiver, it is only ne-
cessary to rotate the control "A" counter-clockwise from the
maxXximum clock-wise position to a point where the reproduction
meets witn the aprroval cf tue listener,

It will take ten or fifteen seconds for the heaters of
the various tubes to come to the operating temperature. While
trnis is being awaited, the control "F" should be examined and
tected for its pos 1t10n. "This control for the initial check
6T the receiver should be placed in a maximum counter-clock-
wise positicn which is in the "off" position insofar as the
snap switch in tandem with it is concerned.

It is also well during the warm-up period, to pull the
control "H" outward. Tuis removes the plate voltage from
the RF and IF amplifier tubes and the R meter. During the
warm-up period the meter will read off-scale if the control
"H" is permitted to remain pushed in toward panel. While
no damage or any bad effects whatsoever can occur so far as
the meter is concerned by reading off-scale, it is well not
to allow it 4o rapidly swing with an impsct against the pegs
to the right off-scale when the receiver is first warming up .
and the tubes are not drawing any current whatsoever. The
pulllng of the control “"H" outward and leaving it there dur-
ing the warm-up period permits the meter to rest out of the
circuit until the components of the receiver come to a stable
operatlng condit¥on., In fact, the normal operatlon of the
receiver or rather its readlneso for functioning are indica-
ted to a great degree by the return of the meter indicator
to zero with no signal coming in.
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Control "H" may now be rotated in a clockwise direction
after it has been pushed in toward the panel as far as it
will go. This increases the input to the audio amplifier,
and therefore allows reproduction snaould a signal be coming
in on the antenna. By turning the control marked "Dial No.
1m to the various frequencies indicated on Scale No. 1 of
Dial No. 1 (it will be remembered that the switch "G" was
set to No. 1 as an initial setting) various broadcast sta-
tions may be received, depending upon their signal strength
at the particular time and in the location in which the re-
ceiver is being used. In order to convert the calibration
numbers in this scale to kilocycles it is necessary only to
move the decimal point three places to the right in each
case. Example: Pointer is set to the calibration number
marked .7 on scale No. 1 of No. 1 control dial. By moving
the decimal point three places to the rigat we get 700 which
1s a freguency in kilocycles of a broadcast station. 1In
other words, .7 aegacycles is equivalent to 700 kilocycles.
One megacycle is equivalent to 1,00C kilocycles and 2.5 mega-
cycles is equivalent to 3,500 kilocycles. These examples
are stated in case the listener is accustomed to determining
frequencies in terms of kilocycles. It may make it more
simple for him in the case of this receiver where the cali-
bration is indicated in the terms of megacycles. The cali-
bration of radio receivers has been standardized and the
standard calibration is in terms cf megacycles. As a general
rule if tine former zsethod for changing megacycles to kilocycles
does not appear convenient, a simple fact may be remembered,
and it will meterially assist in the conversion. This fact
is that 1,000 kilocycles are equal to one megacycle.

The control "D" should be adjusted following the selec-
tion of a station on Dial No. 1 to a point where the signal
strength as indicated on the carrier level meter is a maximum.
This adjustment should preferrably be made on a station in
the nigh frequency end of the broadcast band since here the
control adjustment is most critical and will therefore be
ngst satisfactory over the entire range. It may also be well
t® make certain tnat the control "E" is adjusted to peak ef-
ficiency. This fact can be determined by turning it slightly
from one side of the vertical to the other side, noting the
~reading of the "R® meter on a steady signal. All adjustments
should be left so that they provide the maximum possible "R"
meter reading provided by their respective adjustments.

: The volume control "H" has no effect whatsoever on the
level reading of the meter. However, if it is pulled out,

it removes the meter from the circuit. The meter indicates

continuously the uverage level of the carrier being received.

4 puaragraph will Le presented later in which the action of

the meter and sone of its uses will be fully described.

The various portions of the receiver circuit will be
taken up in the following paragraphs separately. Their func-
tion, method of control, and results to be expected will be -
fully set forth in these paragraphs to follow.



.-8-
BAND-SPREAD

The band-spread control on the RME-69 Receiver is a
very valuable feature. Band-spreading in the RME-69 is ac-
complished by control of Dial No. 2. Tnhe scale is calibrated
in uniform units from zero to 180. When the indicator is at
the designation 180.on the scale, the band-spread condenser
ls at a minimum capacity or a highest frequency position. As
before mentioned, when the band-spread indicator is in posi-
tion indicating 180 on the scale, the calibration of the re-
ceiver is correct as indicated on Dial No. 1. If the band-
spread indicator is set to a lower number on the band=-spread
scale than 180, the actual tune of the receiver is somewhat
lower than that indicated by the calibrated scale of Dial No.
1.

Band-spreading is used chiefly in communication work
where it is desired to continuously scan a rather narrow
range of frequencies, for instance, one amateur band. This
can be accomplished easily and effectively by setting the
indicator of Dial No. 1 to the high frequency limit of the
band through which it is desired to tune. Leaving dial No.

1 set &t this high frequency limit of the desire band, the
band-spread indicator of Dial No. 2 may be varied and as

the indicator rotates to indicate the lower numbers on the
scale, the frequeacy of tune of the receiver lowers. 1In
other words, the numbers as indicated on the tand-spread
scale of Dial No. 2 are somewhat indicative of the direction
of tune insofar as frequency is congerned. That is, when the
indicator is passing from the lower numbers to the higher
numbers, the frequency is increasing, and when the indicator
1s being rotated so ‘that it passes from a higher reading on
the scale to a lower reading, the -frequency of the receiver
is being lowered. The following example as a suggestion for
setting the basnd-spread indicator may be of some assistance
in illustrating the statenents made just above: Let us as-
sume that it is desired to cover the so-called 75 meter ama-
teur band. This band is bounded in frequency by 3.5 mega-
cycles on the low end and by 4 megacycles on the high end.

In order to effectively band-spread this region, it is neces-
sary to set Dial No. 1 to 4 megacycles. When the band- spread
scale is set to 180, the frequency to which the receiver is
tuned is then four mcgacycles. As the knob of .Dial No. 2 is
rotated so that the indicator passes to the lower numbers on
the band-spread scale, the frequency of tune of the receiver
is lowered so that when the indicator reaches the region of
ten or zero on the scale, the low frequency limit of the 75
meter amateur band has been reached and the band has been cov-
ered in the sweep of the band-spread indicator.

On certain of the high frequencles, ‘the coverage is
greqter than one amateur band. -It is therefore gsatisfactory
in the case of the amateur 40 meter band.and the amateur 20
meter band to set the indicator of Dial No. 1 to a frequency.
slightly higher than the upper limit of the respective amzteur
tand Jjust mentioned. In the case of the 7 megacycle amateur,
band, :or -what is familiarly known as the 40 meter band, it
15 satisfactory to set the indicator of Dial No. 1 to a read-.
ing of 7.4 megacycles. Passage of the indicator of Dial No.
2 from a reading of 180 to zero will then pass into and cover
the entire 7 megucycle amuateur band.
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In the case of the 20 meter amateur band or what is
called the 14 megacycle amateur band, it is satisfactory
to set the indicator of Dial No. 1 to a reading of 14.5
megacycles which is slightly higher and outside on the
high end of the amateur band. By rotating the knob of
Dial No. 2 and causing the indicator to pass from 180 to
zero on the band-spread scale, the amateur band is appro- .
ached on the high end as the numbers lower on the band-
spread scale and the actual frequency of tune will pass to
a frequency outside the amateur band on the low end. Vari-
ous methods of setting the Dial No. 1 can be used. That
which appeals most to the operator of course is the most
advisable to use. It happens tnat certain definite broad-
cast frequencies coincide in a position insofar as the in-
dicator on Dial No. 1 is concerned with certain of the band
limits or do so approximately. For instance, the frequency
of broadcast stations around 680 to 720 kilocycles sometimes
provide very effective marker signals for setting the Dial
No. 1 for band-spreading amateur bunds. Some operators use
this system. However, it will be found that the control of
Dial No. 1 can ke set so that tiie indicator is either set
tc one side or the other of a given line on the calibrated
scale and the band-spread control will be found to be within
a half or one division of the signal which it was desired to
set to.

It will be found that the receiver warams up slightly’
as operation continues. This causes a slight change in the
frequency of calibration. " This may amount to approximately
8 kilocycles at 15 megacycles during the first twenty minutes.
Receiver calibration is correct after the receiver has warmed
up to the point just mentioned. All logging therefore should
be done at the stable operating temperature. A radio receiv-
er, the same as any other device which encounters variable
tempsrature, changes its mechanical dimensions to a certain
degree and also some of its electrical dimensions wnen chang-
ing from the cold condition to the normal operating tempera-
ture. In view of the fact that these receivers are not kept
at constant temperature this change will produce certain chan-
€es in the tuned frequencies. However, due to proper selec-
tion of component parts and adequate ventilation and rigid con-
struction, the drift in the RNME-69 Receiver has been kept to
a very practical minimum. There is no such thing as a receiver
incorporating a heterodyne oscillator which does not drift to
some degree or other.

THE QUARTZ CRYSTAL FILTER FOR RECEIVING

The quartz filter is used to great advantage in a spec-
ially designed circuit in the RME-~39 Receiver. Before des-
criking the procedure for correct operation of the receiver
with the crystal filter switched into the circuit, it is ad-
visable to meke some comments regarding the quartz filter in:
general.

The quartz filter is in effect a very selective tuned
electro-mechanical circuit. Due to its extreme merit as a
selective circuit, it produces frequency discrimination of
marked degree over a very narrow range of freguency. When
this filter is used in communication work in receivers with



which it is intended to receive continuous wave telegraph
signals the apparent signal output of the receiver so far

as the ear is concerned is not diaminished when the receiver

is so adjusted that the interaediate frequency produced by

the signal and tihe heterodyne oscillator is in exact tune

with the crystal frequency. 1In the case of CW reception we
are dealinyg only with one frequency. That is the carrier,
winich in a succession of selective circuits is finally changed
to a lower frequency, generally the intermediate frequency of
the receiver.

It stil, however, retains its original identity insofar
as the single frequency nature is concerned. The quartz fil-
ter deals very effectively with such a single frequency, per-
mitting it to pass unattenuated througin the intermediate fre-
guency amplifier. Frequencies slightly different, say 400
cycles different than this frequency, are materially reduced.,
In congested amateur tands the merit of such & system is
quickly realized. Communication, however, is carried on by
other means, principally telephone. The use of the orystal
filter in telepnone reception is again very valuable. Although
in general the audio output of the receiver is greatly reduced
when using the crystal filter witn the quartz filter in the
series position in the bridge, it is usually possible to bring
through signals otnerwise entirely masked by heavy interference.

In amateur reception today the principal object may be
culled a desirubility for intelligence, not how perfect or how
strong the signal can be brought in. Tihis is of course with
reference to highly congested frequency bands. If it is de-
sired only to get thhe intelligibility of a signal which it is
in case of extreme QRM and it is not necessary to get high fi-
delity, the quartz filter cun be used to great advantage on
telephone reception. The carrier itself during reception with
the crystal filter is not reduced as can be demonstrated eas-
ily by reading the "R" meter on a given carrier with the crys-
tal filter in and then with the crystal filter switched out of
the circuit. Further reference to this fact will be made later
in this discussion.

It may therefore be stated that the series crystal can be
used to great advantage in cases of extreme QRM for bringing
one particular signul up to intelligibility and eliminating
or pushing into the background the rest. of the signals which
tend to interfere. 1In contrast to this procedure when switched
to the position "P" or parallel position in the RME~69 (Figure
2A) the crystal can be used to eliminate any given carrier’
which may be causing interference and in the elimination of
the carrier, remove disagreeable heterodyning. It must be
understood, however, that this effect can be applied to only
one carrier at a time; and where two carriers each on opposite
sides of the desired signal are causing heterodyne interference,
only one may be dealt with at a time by the crystal filter
switcned to parallel position. However, it oftentimes materi-
ally aids reception by being able to eliminate one of the in-
terfering carriers. There is no such thing however as infinite
attenuation, Depending on the strength of the signal some of
the interfering signal is boung-to reproduce in the speaker.

It is the ratio between the degired signal and the interfering
signal insofar as responge is concarned that is the important



thing and if it is possible to bring the desired signal to

a point 100 times thut in intelligibiliity and sound intensity
as compared to an interfering signal, the performance of the
filter may be scid to be successful. In telegrapu reception
it is possible to make a grester distinction between the de-
sired and the interfering signal than thot value just men-
tioned.

Vith particular reference to the crystal filter of tne
receiver veinyg described, one fact may be mentioned us of
prime importance., It is very seldon possitle to tune in a
signal, even thousgh it is adjusted to peait meter reading and
then switch the crystal filter from the "off" position to the
"series" position and have the signal resonant or respond at
a maximum throuph the crystal filter: This is due to the fact
that the narrow acceptance range of the crystal filter is so
small as compared with the total characteristioc rescnance of
the recelver that the probability of being able to land ex-
actly on the crystal resonance region is very remote. IT CAN-
NOT THEREFORE BE STRESSED TOO STRONGLY THAT IT IS NECESSARY
WHiEl USING THE CRYSTAL FILTER FOR SELECTIVE PURPOSES TO TUNE
THE RECEIVER "IITH THE CRYSTAL IN THE SERIES POSITION SO THAT
THE ADJUSTMENT MAY BE PROPZRLY MADE.

This fact is not generally appreciated, and when neglected
will not produce the proper degree of selectivity or the ac-
curacy of adjustment which is necessary for proper operation
of the crystal filter. Reference to Figure 24 and especially
to contrcl "B" which makes it possible to switch the crystal
off, in series, or in parallel, depending upon which is de-
sired, will give details as to the operation of the crystal
switch. Below control "B" control "E" somewhat controls the
selectivity of the crystal. It is possible to broaden out the
crystal characteristic so that at a point it may be four times
as broad as it is in the maximum selective position and this
sometimes is valuable in phone reception for providing a maxi-
mun of intelligence when interference conditions will permit.

After a period when the crystal filter has been used and
esneciully after the coatrol "E" has been varied for changing
the selectivity of the crystal, when tiue receiver is again
switched to the woff" crystal position and is used in normal
fashion, control “E" might well be checked for correct adjust-
ment indicated by maximum meter reading on a given signal.

THE RESONATOR CONTROL

- The resonator control provided on the RME-69 (Figure 24,
Control "D") is very valuable in that it allows the operator
to continually pesk the receiver insofar as the alignment of
tne RF and detector tuned circuits are concerned. It is ad-
visable to check the posttion of this resonator for any band
of frequencies being tuned so that maximum meter reading on
a given signal is provided. It has no effect on the tuning
of the receiver insofar as changing the frequency or calibra-
tion of the receiver is concerned.

The control "D has an aluminum indicator pointer mount-
ed on it and when the receiver leaves the factory this point-

. er is set so that when the condensers which compose the reso-

nator assembly are set at half mesh, the pointer is exactly
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vertical and points toward the bearings of the carrier lev-
el meter. It will be found in the broadcast band that this
pointer will read considerably to the right of center, and
~Tor the .aost part almost horizontal to the right. This same
position over a sesctor approximating 45 degrees in the right
hand quadrant will be found to be the correct area of vari-
ation for Band 2, and 3, and 4. On band 5, it will be found
that the indicator will read in the lsft quadrant or with the
indicator of control "D" close to the left hand horizontal
position. It will also be found that on switch position 5,
this resonator can be set almost horizontally to the right,

a false setting, so that another apparent reception point of
maximum signal strength is reached. This is due to the fact
that at the frequency used when the switch is set to position
S the resonator can almost approach the tune of the image fre-
quency, and the build-up in background noise as well as sig-
nal when the resonator control "D" is set horizontally to the
right is almost the exact resongnce point for the image. It
is therefore necessary to see that the resonator control is
set in the position indicated in the above sentences which

is in the position to the left of vertical, and almost hori-
zontal or within an angular variation of zero to 45 degrees
up from tne left horizontal position when tuning band 5.

For switch position No. 6 it will be found that the in-
dicator pointer has its optimum setting approximately 45 de-
grees to the right. Since it is possible also on switch po-
sition No. 6 to tune to the image by use of the resonator
Knob, it should be set so that the calibration of band No.

6 is correct. This is always the stand to take regarding

the resonator control. If for instance a high frequency
broadcast station is received in the 14 megacycle region with
considerable signal strength, the resonator is not set right
since it should not occur there because of its misplaced fre-
quency. The calibration of the RME-69 will remain very close
to its correct calibration over long periods of time. Even
then, when it shifts it shifts very little. It is always
safe therefore to assume that the calibration is very close
to beiny correct.

All settings of control "D" should be left so that they
provide maximum signal as indicated by the reading of the
carrier level meter and that at the true frequency. Figure
5 shows control #D% and approximate region of variation for
various frequencies. o

THE BEAT FREQUENCY OSCILLATOR FOR TELEGRAPH RECEPTION

The beat frequency oscillator in the RME-G9 is an elec-
tron coupled oscillator and the circuit employs a separate
tube for generating the beat frequency. The control of the
beat oscillator insofar as placing it in operation is con-
cerned is vested in control »I" which is a toggle switch lo-
cated on the lower right hand corner of the panel (Figure
2, "A"). 1Its panel position on special model receivers var-
ies. (See Figures 2B, 2C, and 2D)

An escutcheon platé marks the "on" and "off" position.
It can easily be placed into operation by placing the toggle
lever to the position marked %on". Its use for telegraph re-
ception need not be discussed since it is the only method of
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converting the continuous wave telegraph signal to an audible
note. It further has the advantazje of being able to locate
very weak carriers that otherwise may not be audible by pro-
ducing 3 beat note at the freguencies at which they are being
received.

vihen the receiver leaves tne factory, the control "C*
wnich controls the pitch of the CW beat oscillator has an
aluminum indicator pointer set in a vertical position pointing
directly to coatrol "pa". This is the zero beat position or
approximately so. Turning this control to the right or clock=-
wise 90 deurees raises the beat freguency 4,000 cycles. Chang-
ing it to the left or counter-clockwise 90 deyrees from the
verticszl lowers the freyuency an approximately similar amount.
It is therefore possible by merely changing the control »C®
to vary the pitcia of the beat note and do it on ei‘ther side
of the frequency of the signal. It will be found that judi-
cious use of control »C" will provide sometimes effective
means for providing the most suitable tone of the signal be-
ing received far breaking through disapreeable nRM. It is
possiltle when using the beat oscillator to use either the auto-
natic volume control or the manual volume control.

It will be found that for ordinary speeds of keying the
attomastic volume control will operute satisfactorily. How-
ever, it is recommended that the manual gain control be used
in order to keep the receiver free fram surging, especially
if the keying frequency approximates the time constant of tue
altomatic volume control circuit,

The manual pgain control can be placed in operation by
turning the control »F slightly clockwise. This operation
operates a awitch which removes the automatic volume control
from the circuit. Continued rotation clockwise of the control
"Fv reduces the gain of tae receiver manually. Since the meter
is controlled by the gain of the receiver, anytihing which
changes the gain of the receiver will make the meter change
its reading. Therefore clockwise rotation of the manual gain
control "Fv is productive of increased carrisr level meter
readiig, indlicating lower receiver gailn. :

The controi »F" in conjunction with control ®»H" will pro-
vide the optimum value of RF signal as compared to audio out-
put and provides a very smooth and efficient means of getting
a full-todied audio tone with a given telegraph signal. The
control "F* can also be used of course in telephone reception
 when a strong telegraph signal is a few cycles displaced from
a desired telephone siznal .and produces the effect that the
keying chops up the voice due to the varying gensitivity of
the receiver caused by the strong telegraph signal operating
the automatic volume control. Such a condition will usually
bring out the full intelligence of the phone signal if the beat
note caused by the telegraph signal heterodyning the phone sig-
nal is not too objectionable., This is another impertant use
of the manual galn control.

THE HEADPHONE JACK

During certain périods it is oftentimes desirable to dis-
pense with the loud-speaker reproduction. During such periods
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the inserticn of a pailr of head-henes with o suitable nlug
will elivinate the louvd-snealsz r revreoduction and »rovide re-
cention on headnphc-es, The jac) fcr this nurpose is located
in the lcwer left corner of the {ront wnanel of the receivor,
Anv good pair of headrheones is reco.wended for tris use,

A loadin: resistor iz rrovided across the ‘acl so that
nost of the power-is ahsorbed in the resistor, It will be
Tound that the heddnhone recention on the RMNu-37 .8 verv éx-
cellent in quality and can oftentisies be used to zreat ad-
vantage in the location of weal VX si:nals,

THE :0FITeNR CTLUTTET

An audie frecuency won.toring circuit of rather jood

Tidelity has been huilt into the Ri-3¢% Receiver, The oner-

atzon of this circuit is obtained by vulling the Imnoeb "i
oubward fror: thie panel, The input for the 1vnitor circuit
is sunnlied by connecticn of & smwall piece of wire to a ler~
minal naried on the illustrated vheto;ranh (iigure 3). The
lenstln of thisg wire is deter xned Lv the relative ncwer of
arz.cunt of radio frequency ener;y circulatins in the iwredi-
‘ate vicinity due to the Jocal ftransmitter. Tt will usually
be found that ten or twslve feet of wire lying over clese to
the traanswitter in the roor: will he quite uJ-*cient for nro-
ner oneration of thius monitor circuit. It must be stated here
that the woniter is unsuitable for monitoring CW sisnals un~
less an external oscillating ficnitor is provided, (For con-
structional details see any ‘anateur radio handbool: on the

subject,) i'or uethod of connechion see ~izures I and &, The
rotat1on cloc'wise of the control "H" while it is milled out
in the monitoring nosition determines the audio level of the
monitor, It nust be realized thabt if a microphone is belng
used to modulate the transmitter that headphones are necessary
Tor listening to the wonitor output since a loudspeater will
produce acoustic feedbacl:, '

If, however, wmodulation orlq*nmtes in a =honogranh disc
or in another receiver a loudscea er can be used. Any acoustic
dev:ice, however, will require the use of headohones for lis-
tenins, murnoses., It may he found that if the receiver is set
te a switeh rosition which nlaces in bine circuit the hand in
which the frequency of th2 transmitter is located, the antenna
picking up consideratle transuwitter energy will nroﬂuke a hlock=-
ing of the radic frequency cta es and hence of the diode used
as a rectifier for monitoring purposes so that it will ve nec-
essary to switch the control "G" to some other switch point,
muls can bhe deterzuined i7 b listening to the Jocal wodulation

a muffling occurs or a lack of modulation is evident in the
audio reproduced by rneans of the monitor circuit, A procedure
which will always pemnit operation when anv doubt occurs as to
whether or not this is taving place cons:sts of turning the
Control "G" to the nosition Ho. 1 or the broad-ast band or
switching on the manual <ain gwiteh onerafeo by Control "F",

ADDITICINAL INST“VCTICWS TCi GPERATICH CF KEE-80
RECHLIV.tS WITH LS-1 NOISD SUPTiUISS0LS RUILT 1IN,

Radio HManufacturin:, Lng;neexs have desiined and are manu-
facturing a Bp;t’whwcn is esnec;ally dimensioned for direct in-
,stg.lat;on'!u the RUEE~68 Receiver, This unmit is & small sub



chassis which is arranged to plug into the sockets formerly
occupied by two 6D6 intermediate freguency am.lifier tubes.
Thgir removal permits the installation of the accessory
unlt. *

' These units may be installed in the receiver when it

is being fabricated from the original order or it may be
instslled at the factory for a nominal charge. It is not
supplied separately asg a unit since it has been found that
for careful readjustment of the receiver with the unit in-
stalled definite experience and a certain amount of equipment
1s required and these are not usually found in the possession
of the average operator of the recsiver.

This suppressor unit is of the ultra rapid automatic
volume control type which operates on the pulses of short
duration. 1In view of this fact, it is quite effective in
combatting the staccato interference of automobile ignition
and of atmospheric static whose response is of the same type
as automobile ignition interference. Several other types of
interference can also be dealt with but in the main these are
the principal types of interference which yield to treatment
insofar as the suppressor is concerned.

It can in no way be inferred that the noise suppressor
or anything similar to it can be used to eliminate all types
of rloise. In fact, it is not intended to eliminate the noise,
but merely to reduce it. In this respect it is quite effec-
tive on the very high frequencies where automobile ignition
interference is sometimes quite heavy. One noticeable feature
is the fact that during the suppression of the high rough
peaks of noise a constant high frequency hiss.ig produced.

It is generally acknowledged that this high frequency hiss
resul tant from the suppressor action is considerably less ob-
jectionable than the rough blanketing staccato response of
automobile ignition interference or atmostpheric static.

In cases of extremely strong signals, the suppressor will
not be necessary since usually in such cases the ratio of sig-
nal to noise is such that the noise is pushed into the back-
ground. Due to the nature of the circuit, a wide range is
usually not satisfactory so that on the strong signals pecul-
iar results may be observed if it is attempted to place the
suppressor in the cirocuit.

General instructions for the control and operation of
the receiver with the suppressor built in are far from being
involved. Reference to controls may be easily followed by
a glgnce at Figure 2B which shows the front panel of an RIE-69
Receiver with the Ls-l noise suppressor built in. It will be
noticed that the €7 beat osciilator. switch "I" has been changed
from the lower right hand corner to a position just under tne
headphone jack. In place of the control "I" a control desig-
neted vJ» has been installed which is a knob bearing a pointer
behind which is a scale marked in units from O to 100 over. 270
degrees of arc. - This control adjusts the threshold at which
suppression begins.

Yhen it is set at a reading of 100, tne receiver operates
in an entirely normal fashion and the suppressor is not active,
4s the scale reading is reduced toward the zero end of the
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scale, or counter clockwise rotation, ‘the threshold at
which suppression begins is lowered. Depending upon the
signal strength and the intensity of the noise, suppression
will occur at a very low number for very weak or low noise
and at a high noise level suppression may begin at a read-
ing of approximeately twenty or twenty-five on the scale.

When using the- suppressor in connection with tele-
phone reception it is advisable to use the manual volume
control since at times due to the surging of the suppres-
sor unit when working in conjunction with the AVC, a pulse
may be produced which blocks the receiver. Switching on
the control #F" so that manual gain is provided and especi=-
ally if rotation is continued so that a normal signal level
results, the suppressor will be found to operate in an en-
tirely stable fashion. :

There will be found a considerable difference between
the operation of the suppressor when using telepuone as
compared with the operation of the suppressor when the re-
ceiver is used in connection with telegraph reception. For
telegraph reception, the operator is dealing with one fre-
quency which is tne carrier of the telegraph station. When
receiving teleplione reception, the operator is not only
dealing with the carrier, but he is also dealing with modu-
lation peaks whicih represent instantaneous carriers of twice

the average value.

In order to permit undistorted and unattenuated signal
response it is necessary to set the suppressor control so
that it does not chop off the modulation peaks which in ef-
fect are quite similar to the high noise peaks. If the sup-
pressor is set too low, positive modulation peaks will be en=
tirely removed from the incoaing signal, producing an unin-
telligible speaker response. It is tnerefore seen that if the
threshold must be set for twice the average carrier, approxi-
mately somewhat more noise will be received when using it on
telephone reception as compared tqo that experienced when us-
ing it for telegraph reception. Some skill will be required
in determining the proper setting when using the suppressor
in connection with telephone reception.

However, in all cases it will be found to be well worth
the patience required when heavy periods of static and auto-
mocbile ignition interference are present. It is like the
crystal filter and other parts of the receiver. It requires
some skill on the part of the operator. This is true of any
good receiver whicn has many of its controls variable. The
fact that they are variable infers that there must be an opti-
mum combination of adjustment for any particular receiving
conditions., It is often said that the successful amateur
station is due fifty percent to the equipment and fifty per-
cent to the skill of the operator. Impatient and hasty declj
_ sions insofar as adjustments are concerned will result in slip-

shod operation. '
THE CARRIER LEVEL INDICATOR METER

The RME-69 Receiver is equipped with a sensitive meter
called the carrier level indicator for indicating continuously
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the average value of the carrier being received. This car-
rier is not affected by side~bands or other variations ac-
companying the modulation. It reads only the average value

of the carrier as the signal passes through the receiver.

Its operation is closely tied up with the functioning of the
automatic volume control since the meter is an indicator of
variations in the balance of a simple Wheatstone bridge, one
leg of which (the variable leg) is corposed of the static
pPlate resistances of the several contrslled tubes. The static
plate. Liiped.nce of “the severil controiled tubes varies with
the signul strength due to tne action of the automatic volume
control circuit. This variation distprbs the balance of the
Wheatstone bridge afore-mentioned causing various indications
on the meter. These indications vary with the signal strength.

On the rear apron of the receiver chassis (Figure 3) a
small screw-driver adjustment will be seen. This screw-driver
adjustment is placed there to balance the bridge when line
voltages considerably different than 115 volts are encountered.
This adjustment should be made so that the carrier level indi-
cator reads at the zero mark with the antenna disconnected and
the crystal filter placed in the series position and the re-
ceiver should not be tuned to any station, local or otherwise,
so that the zero indication of the meter is entirely a static
indication of the receiver circuit.

The receiver has been calibrated in RME "R" units. The
Radio Manufacturing Engineers have decided after a survey of
practical operating tests and considerable inquiry into the
matter of signal strength that the variation between one "R"
and another can be suitably stated as 6 db. Since one hundred
microvolts input to the receiver will produce maximum audio
output (all signals greater in strength than 100 microvolts
tend to be held at the same audio volume due to AVC action)
one hundred microvolts input was chosen as the R9 value for
the carrier level indicator scale. ‘

Therefore successive Rs lower than 9 were calibrated in
steps of 6 db, zero level being +4 of a microvolt input, ap-
proximately. R9 thsrefore is 48 db, above .4 of a microvolt.
It was further convenient to calibrate stronger signals than
RS since R9 was somewhat determined by the audio response of
tne receiver so that it is possible to measure carrier up to
and including 78 db. on the scale of the meter.

The usefulness of such an accurately calibrated scale is
quite obvious, especially in this day of extensive antenna
research and numerous experimental projects being carried on
in the amateur fraternity. The operator of an RME-69 Receiver
has, in effect, a comparative signal strength or field strength
measuring device very accurately calibrated so that with any
given antenna exact guantitative variations in signal strength
can be exactly recorded by observation of the reading of thevb
carrier level indicator meter on the receiver.

This meter as was before mentioned,operates in conjunction
with the functioning of the automatic volume control. Since
the operation of the manual volume control operates a switch
which removes automatic volume control, the meter will not
autonatically indicate signal strength when the receiver has
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its ga.n manuallv controlles. However, various settings
of the manual gain contrcl of t..e receiver procuce cor-
responding variations in R meter reading. In other words,
when the manual pain control is set for low gain, the
R meter reading reads tc a high value indicating that
if a sir neal 1s comin: throush at that particular setting
of tihe manual gain control, it must be of considerable
sirensth as approximately indicated by the fixed setting
of the carrier level indicator for that manual gain control
setting.
Numerous other uses can be easily imagined and con-
siderable use will be found in otner fields for the ac-
curate calibrated carrier level indicator meter on the
RV -0 Receiver. 1In case it is desired to interpret various
signal strengths other than in tiae logar:thmzc sequence
sucliy as decibels, it mav be well to remewber that a vari-
ation of six decitels is equxvalent to an actual numerical
ratio ol two to one, so that if a si-nal varies between
R7 and 3B on the meter, it 1s twice as strong when it
indicates RB as 1t is when it indicates 17, etc. If one
carrier is being received at R2, and another carrier :is
being received at R4, the latter signal has four times
the signal strength of the former. A difference of three
Rs between two signals indicates that one is eight times
stronger than tte other and so on.

It will be found that under conditions of wide ranges

of variation in the line voltage, that 1s, between 105

to 120 volts, thne R meter zero position with no signal
will vary somewhat also. 1t -is thercfore advantageous

to maintain some semblance of stability insofar as the
line voltame is concerned, either with a Variasc or some
similar variable transformer, in case line voltage at

the operating position is subject to variations.
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Control Filter
Switch
C
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Control Selectivity
Head- F Dial D G Dial H I
phones Manual No.1 Reson- Band No.2 Volume CW Beat
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Fig. 2A. Front Panel Layout of the Standard RME-69, AC Model.
A
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Coatrol
Fig. 2B. Front Panel Layout of the Standard RME-69, AC Model with Built-in Noise Silencer.
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Fig. 2C. Front Panel Layout of the Combination Standard AC and Battery Model RME-69.
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Fig. 2D. Front Panel Layout of the Combination Standard AC and Battery Model RME-69 with Built-in Noise Silencer.
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., 4% 7 INSTRUCTIONS FOR INSTALLATION AND OPERATION OF THE
S _ AXE-89 RECEIVER . /

INTRODUCTION

e ; r"‘:‘:' o
,';33 By wmatgriel andeénformation compiled in the followe
F 5 wi¥s ~ bee e ogethentggﬁkthe-purpose of pro-

< ~. vicTe Mager 1 C Regeiver®with the maximum

P reoceiver performance,® or We-purpose of informing him
ST as Y hys ayd wherefores regarding the ocare
¥ " ‘and, rg. n o hi“;’giver. The information contained

) - herein will 'be f3und” t¥ be useful and should be read through
« thoroughly in order to avoid misunderstanding and incorrect

;= . procedure insofar as the operation of the receiver ia con-
; ‘oaerned,- .

.
AN G, G50 43 e e

3 . +erIt . embodies the reaults of several years of observation
bl . -which has been made in a great number of varied installa~-
. 7“tion® and-a number of the points which have been emphusized ]
~ ., .'apre.thoge which are most frequently the source of some ki
CF O misunderatanding. Although it is usually rather boring :
#% - torgarefully peruse printed matter of this type, it will 3
| ﬁJhﬁg{o&gd in all cases to pay dividends where the instruoc- y
< Aiobdapd . the information contained herein have been thor- B
|7 ouglly digeksed. Approximately seventy-five percent of
777 all‘the difficulties which have been called to our attention
" - regarding the operation af these receivers can be directly
- traced, not to the recelver, but to misunderstanding on
the part of the user as to the exact function of the vari-~

 ;.;0§$39opponedts of the receiver. . :

N

- .:’;‘\; 4 ) - .
VT 7% This {s a direct result of failure to read the in-

.~ sfruction boo! thoroughly. We hope that you'will be

i7. ‘Pewarded by vour copscientious following uf tho inatructions
< .ogaven in this book ‘and also that you will -find adequate

5o
iaal:od

to see that certain rules are observed.. Principal among
these requirements for proper installation of any sensitive
receiver is the positive nature of all external connections,
namely antenna and grouné or doublet feeder., Yhcrever
junctions in the wire circuits occur, positive contacts
shoulc¢ be assured, Loose and variable poor contacts are a
great source of noise and every effort”to positively elimi-
"nate them should be made, ’

.- ‘AnTormation for thg proper-procedure in making minor ad- ?§

-7 . jnstments- should auch be necessary. - g

JHES. 0 ANTENNAE FOR RECEIVING E

4 A ~. =L ':. . ' ' : ‘ 2 B . . .‘{
S .- Thne installation of the RME-69 Communication Receiver z
- 18- a comparatively simple process, but care should be taken g

Antennae for receiving have come- into considerable ne-

‘glect regarding attention to their length and location.
‘The receiving antenna is as important s the transmitting
antenna. ihen it -receives the same - oonaideration 1t paysa
dfvidends in the form of reliable and:improved reception. . "
A aenaitive rzcoiver such as the IME=5S will pick up with | Q
seemipgly pood sigznal atrength foreign statiors on from -
£iye 4@ ten fogt of wire as an antepns when those stationg

. . apaXiaying a:roasonalils  troni aigeli i fhd vicinity of e

T stheirece | ver; Yhub sl ,,moreama;’fq :931"5' such Q'*i,anst S S

R roa T Rena rommendad that: as antenna of:?&hﬂ R
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Marconi type, forty to forty-five feet in length (measured
from the receiving post to tie remote tip of the antenna
wire), be used in conjunction with a good ground and that
this wire be placed as muci 1n the clezcr as possible.

A doublet type of antenna might bo used also, having
the proper wire lengtr on cach side of the twisted pair
line uged to sup-ly the antenna ehergy to the receiver.
Sltetches in Figure 1 show various methiods for connecting
various forms of antennaee. The antenna should. be located
in o space which insofar as possible is free of metallic
objects, numerous wirss, buildings (especially those of a
structural steel construction) and dense foliage. It
should also be placed at the greatest possible distance
from electric wiring 1n order to precvont the transfeor of
disturbances from the wiring to the antenna. Thesa dis-
turbances airu especially noticeable on ths shorter wave -
longths. And thus all cfforts to isolate the antenna
and lead-in insofa:r as thesc wiring circuits are concerncd
will bo well repaid in better roception.

The installation of the antcnna should be attended to
with the same diligence that is applicd to working with
any hirh frcoquency circuit. Extraneous noises of tho
"static® effcct of poo:r installation will thus be avoided.

There is no substitute for a tuncd antenna. Tuned
antonnac, however, offcr a maximum of efficiency over a
vcry narrow rangg of fregucncy. The range of frequency
in actual kilocycles bucomes grcater as the frequency
becomes higher. It is therufore possible in the amateur
band to locate¢ the tunuvd point of an antonna at approxi-
matsly a4 mid-band position. For example: an antenna which
is tuncd to 3750 kilocycles will be quite efficient over
the whole 75 meter amateur band. That is, from 3,500 to
4,000 R€C. The coverage cfficiency becomes greoater as the
freguency zoos up so that on 14 mc. an antenna tuned to
14,200 KC is a vorv finc ané cfficient antcnna for all
frequencies in thu amatcur 20 meter band. For general
coveragec wue,3 it is desaircd to tunc a number of differ-
ent bands and where space provides, it is always advisable
to provide spucially tuncd antennac for those bands in
order that the greatcst amont of signal strength may be
built up for supplying the receiver.

The antcnna input impedance to an RME-69 Regeilver
varies in thc vicinity of 250 to 350 ohms. Thec antenna
supply should thercforc bs of tho Marconi type which is
fed at currcont maximum to the roceiver or of %ho twisted
pair type where inpedances of lines involvcd are in the
vicinity of the 250 oams previously montioned. For max- _
imum selectivity insofar as the input circuit is concorned,
the value of this impedancc should be taken into account.
Antennao which are suprlying the rcceiver signal at a
high potential point should not be used in conjunction
with the RME-(Y® Recoeiver bocause of the groat loss 1n

-voltago transfer encountered in such a combirnation. The

half-wave doublet type of antenna providing a tuned
antenna system for a certain range of froquencies has
cortain marked dircctional charactcristics. These di-
rgctional cpargctcristics arc egvident in tho faoct that

- -y e e, A ~eY A
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to the axis of the antonna, forming in effect a F.jure 8
pattern in which the lobus are locatod off tho sides of
the antenna instead of off the ends. .

: This sometimes is of grcat advantage wherc u gruat
doal of interfercnce lies in dircction off the ond of the
antenna. Vhere, howoever, it is dcsired to rcecive in all
directions this can bc remedicd by crecting tho antonna
in a vertical position. It then has a circular picl-up
pattern and rcccives woll in all diraections. TIr tho
antcnna 1s locatcd at a distance from the recciving posi-
tion and fod by a twisted pair balanced typc of linc to
tl¢ rocciver it may bo located in an "interferunce-froe
location and the feodor line may run through thoe srva in
which the intcrforcnco is prosont providing an off.ciont
interforcnco re jecction systom duc to tho fact that the
antenna is remotao from thc sourco of such disturbanco.

If 1t is dosirod to go into the mattor of rocciving
antcnnaoc to a sroatcr oxtont, it is suggostaithat the
operator consult any of th¢ numcrous toxtbooks on tho sub~
Juet in addition to scvcral rccognizsd Amateur Lkadio fland-
books.

CONNECTING THE INCIDIVER AND GENERAL PRCCEDUKE. FOIt TUNING

The Radio i~anufacturing Enginoecrs manufacture sovoral
types of rcccivors insofar as tho input to tho powur supply
is concerned. Theso vary in voltage from 110 volts to
250 volts and in frequcncy from 25 to 60 cyclos. Thu stan-
dard ricciver is desizsnated as thoe R X-69. This rcceiver
1s supplied in frequcncics and voltagoes mentionod. ‘henovor
the power supply is cesigned for a voltage and (rcquuncy
othor than 110 volts, 50 and 60 cyclos, the raquived lino
voltagc and frequency is given on a rod tug fastencd to
th. sorvice cord of th¢ roceiver., In addition to this a
stamped aluminum platc is fastencd on tho rcar of tho ro-
cciver chussis and is visible from tho rear of thu recciver.

On this plate is stampcd thce modol, the sorial number,
and thz voltazu and supply frcquency for which the roceaver
igs Cosigned if it is dosignod for othcr thun 116 volts,

50 end ¢ cyclu. It is wull thercfore to oxamino tho above
montionud position for this name plats and if onc 13 )
prcsent to note the voltage and supply freguency lor which
the recoiver is intordod so that no damzge will bu causcd
the recziver duc to incorrect line voltagce or frueguincy.

A rcceiver wihies 1s dcsigncd and constructud for ulc on a
115 volt, 25 cyclu su,ply will operatce Sutlgfrstnrlly on
any 115 volt supply, having any frcquency of 25 cvclos or
hirher. It is not possiblc, howover, to operatu a rscoiver
intonded for 115 volt, 50 to 60 crclc supply, on 25 cyclcs.
Therofore, it can bc scen that it is gssential that the
frequency and voltage of the ssrvice in tho particular
location in waich the rcceiver is to bo uscd should bo

kmown, and tiirs should Lo identical w;th tbﬁ liﬁc :?itaﬁc
and 1liac froequency for which the ruculver =i 2ar-dnr =i,
bctween tne 25 and

.excupt in th¢ case of thu intorcaangs " s }
the S0 cpul. es just mentioncd. YVhen th¢ uscr oxltho p o]
ceiver has mudc cortain that tho line voltagce 8V8L18b19
~mA.sfa freaucnev coincides with the voltago and frequency
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or just boforc the time at which thc scrvice cord is
pluggecd into ths rcecsptaclc, it should be madoe cortailn
that thc linc switcia control *A" (Figuro 2) should be
turncd in the maXimam counter-clockwisc position whichh
is thoe turn-off position of the rcooiver.

‘Then this has boen done, arransemcents should bc mado
for connccting tie propir splakir to taw r1cceiver. llefor-
cncec to Fugure 3 will givo dotails f or propcr connection
ané will sufrest the proper muthod znd the placc to con-
noect thic spcaler. As indicated, two output impcdances
arc avallable. Onc 4,000 ohm for usc with ordinary spesler
output transformurs and thc other 600 ohm for use in fced-
ing low impoudancc linose. Tho spocker whicihh is suppliocd
on ordur bv ladio Menufacturing Enganccrs, is dcsignoed to
wor): out of tho 4,000 ohm supply conncction. This spoaker
is designcd to givc tho best possiblc results in con-
junction with an {G-69 itcceivor audio systom. Thc spealkor
itself is an cight inch dynamic type of reproducer which
has its own ficld supply in the form of a largc permancnt
magnet. This spuakor is suppliod with a cord and plug
propcerly wircd so that it is nceccssary only to plug it into
thie spuaker sockot provided on tho rcccivor. decovivers
suppliocd without spcal:crs arec shippod with a suitablo
plug for malting proper spcalkuir conncctions to other types
of spcalirs, *han this spoakcer is sup_.licd in the flare
bufflc of small dimensions for usc in communication work
in conncction waith ths rcceiver, the reproduction is not
intonded to be wide ranic and of the type called high fi-
Golaity., It will, howcver, bc found to bc an excollent

coroduccr of the human voico and in commun:cation work

t1ils L8 tie most recquisitc fecaturce of tiwe rcproduction.

IT it i3 desired to obtain wido range fidclity, the spoalor
cxn be mountaed in ¢ largo baffle made uyp of deoad matorial
sucih a3 fibrce board or Cclotecx or the dquivalent and it
should bec at lcast four fcct square witii tho spsaker
mountcd in the centor.e ‘vith such a dovice, the audio re-
production poseibl, with the & E-G9 nccciver will be fully
rcalized and the maximum of audio fidelity will bo obtained.

imen the spcakor circuit hes boon talien carc of, it
wo-r1ld be well to cxaminc tho rceciver to sco that all the
tubus arc in their placos and that the auxiliary pecking
matorial inscrtcd within tho cabinct of tho rcceivor to
Fad up various shiclds and parts of tii. chassis is carcfully
rimoved. :

A vlanco at tho photograph (Figurc 4) will show tho
positron of tho various tubcs roquircd in thc rcccivor.
If tic rocciver haa becen orderod without tho tubcs and they
r¢ to bo installed at thc samo timo tho recoiver is con-
n.eetad Sfor use, the linc drawing in conncction with photo-
£rapn in Figurc 4 will indicate the soclot locations of
thu rospoctive tubcs. Thac person who instialls tho tubos
showld makc¢ gsurc thst they arc well c¢own in thc sockets,
that ti. grid conncctors, if uscd, arc snugly placed on
Lac 2vid cap, and that the shiclds for the various tubes
2r% Ligatly in pluco and have their caps properly placed.
Y rccommoend that whonevir possiblo the purchassr of a
rGCo.iver should order the instrument witi tubes so that
MAX1mum ;ossiblo rosults are assurcd.
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After tha wost cconomical and suitably .rrangemont
insofar as an antunna is conccrncd has been selcectod 1t
shoula bc connected to tho recoiver in the fashion indi-
catcd in Figurc 1.

_ Control “B" ghould be sct to a position squivaloent
to “0% as indac-tcd in Figure 2A. The swites "I which
controls tnc bcat froguency oscillator for telcgraph rc-
ccption should be sct in tac Yoff" position 23 indicated.

The rocciver is now rcady to turn on. fThe iucicators
on Inob 'CY and "W should bc placcd in an upricht posi-
tion so ihat tincy point Gircctly to tho knob above them.
The knob "G' 1s used to scleet the frequenecy renyyn through
which 1t is dc¢sircd to tunc. Th> full rangc of thc ro-
cciver (550 to 32,000 KC) is tunod in six stcps. The
cammon hroadcast band or frcquency range from 550 to 1500
KC xs covored on Tap No. 1 of thc range switch "y"., Dos-
ignation givcn just above may bc uscd by raforring to the
pnotograph in Fisure 2A. Tho table below gives Lho taps
in consccutive order s indlccotod on thc cacutchuon plato
of tho Rangc switca “GY, and oppositc number is the fro-
quoncy range which may Lbe covered by sotting this range
switch to th¢ number indicatcd.

SWITCR FCSITIONS TUNTNG RANGE IN MIGACYCLES

«55=--1,5
1.5--3.1
3.1--6.8
6.8--13.0
13 00""2()
20--32

DN RO

Notc: Actually thesc fipgurcs do not ropresent tho com-
plctc range of cach band sinco therc is a g.ncrous over-lap
botwoen thc stopping of onc band tho starting of anothcr.

It will bo scen fram a glanco at the main tunina
control markcd “Main Tuning Dial No. 17 (Figuro ZA) that
tho frequency rangoe is divided up froquontly so thi.t very
accuratc calibration can bc utilizod to the full.nt ox-
tent. For a prcliminary test of the rcceiv.r and in ordor
to familiarize the oporator with the oporation anc peoo=
formanco of thc devico, it might be woll to sot the t:nd
switch "G" to position marked “No. 1" on thu ;ositiorn
platc of thius switch. Following this, the boend=gpes:
control so markcd on tho scale and dosigncted on th. _ayous
of the¢ pancl in Fagure 24 as Dial No. 2 may be sit tcoa
reading of 180 on thc band-sprcad dial. ‘hen dlul Ho. 2
is so sct, the calibration as indicated on the scale of
Dial No. 1 is corruct.

gr:an ¢ the

Aftcr malking this sctting Just describcd,. it or

Lirc Switch “a% and turn to a maximum clockwis. it
Thiz will rcguirc approximatcly 270 degrocs of r?};rign N
aftcr thc snap of the switch is kcarde Thi . 0p~iu!.on c..n-
nscts the powsr supply of the recaiver to the 117 volt linc
or whatever supply it is and also rotatosntln. tm; control
to a position of natural rcproductione. I the aw tch
conlrol “aA" 18 loft in a rosition just boyond thit of the

: y ’ w411 +ha sot for maxiv - buss
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4
response and min:imum high frequency response. During
operation of the receiver, 1f it is desired to decreaase
the high frequeuncy response of the auvdio system of the
receiver, it 1is only necessary to rotate the control
counter-clockwise from the maximum clock-wise position
to a point where the reproduction meets with the approval

of the listener.

(1

zl“

it will tale ten or 1ifteen seconds for the heaters
of t-e various tubes to come to the operating temperaturc.
¥Whife. this is Yeing awaited, the control "F* should be
examined and tested for its position. ‘This control for
the “nitial check-of the receiver should be placed in a
moxima clock-wise position which is in the "off" position
insofur as the snap switcih in tandem with it is concorned.

It is alco well during the warm-up period to pull the
control "H¥ outward. Tiis removes the plate voltage from
the 7 and I¥ amplifier tubes and the R meter. During
the warm-up psriod tre metar will real off-scale if the
control "H" is permittsd to remain pushed in toward pan:sl.
“/hile no damage or any bad uffacts whatsoever can accur
so far as the meter is concerned by rcading off-scale, it
~3 well not to allow it to 1apidly swings with en impact
against tho uags to the risght off-scale when the receiver
is first warminz up and the tubes are not drawing any cur-
ront whatsoevor. The ¢nllinr of the control “HY outward
and leaving it there curing the warm-up period permits the
meter to rest out of the circuit until the components of
the receiver come Lo a stablé operating condition. 1In
fact, the normal cporation of the receiver or rather its
recadinesa for functioning are indicatcd to a great degree
by th:s return of the mcter indicator to zero with no signal
comin.. in.

Control "4 may now be rotatcd in a cloclwise direc-
tion aftor it has been pushed in toward tie panel as far
ag 1t wrll zo. Tuis incrcases the input to the audio am-
plifior, and thecrefore allows reprocduction should a signal
be cosng in on the antenna. By turning the control marled
'~ial No. 1" to the various frequoncies indicsted on Scale
No. 1 of Dial No. 1 (it will be remembersd that tho switch
‘G" waz set to No. 1 as an in:tial setting) various broadcast
stations may be racerved, depending upon their sicnal
3trength at the particular time and in the location in which
the rcce:ver is being ussd. In ordcr to convert the calil-
oration nunbers in this scale to kilocyclcs it is neces-
sary only to move the decimal point *thrce places to the
right in ecach casc. fxample: Pointcr is st to the cali-
Sration number markcd .7 on 3cale No. 1 of No. 1 control
Gial. By moving the decimal point thrce places to the
rizht we got 700 which is a frequency in kilocycles of a
broaderist station. 1In other words, .7 mwgacycles is cqui-
valent to 700 lilocycles. One mcgacycle is equivalent to
}3000 rilocycles and 3.5 mugacyclos is equivalent to 3,500
“llocycles. These examples are statcd in case the listener
13 accustomoed to determining frequencics in terms of !ilo-
cyglcs. It may make it more simple for him in the case of
this rsceiver where the calibration is indicated in the
terms of megacycles. The calibration of radio reccivers hes
been standardizcd and the standard calibration is in terms
of megacycles. As a general rule if tho former method for
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chans:ing megacycles to ilocveles docs not appsar conveni-
ent, a simple fact may be remomdered, and it will wmator:-
ally assist in the convurszon. This fact i3 that 1,000
¥llocwecles are cqual tc onc meracvele.

The control “D¥ should be ad  justsd followan th.e se-
lection of a stution on Lxil Ho. 1 to a point wh .o the
signal strength as indicated on &' cavperoer lovael meter is
a maximum. This adjustment should pruforrably b4 mede on
2 station in the high Jreguancey c¢nd of the broaceast band
sincc¢ haore the control adjustment is most critic-.l and will
thc»cfore be most satisfuctorr over tac entiroe ranre. It
may also bec well to malto certain that the cont.rol 0% .s ad-
Justid to peal: ¢rficicney. This fact cun be ditarminad by
turning it slagzatbly from onc sidc of the veirtical ti tluo
oth=r side, notiny thc resading of thu “3¥ mci:e on i 3tcady
signal. All adjustments should bc luf't ro tach 1 «y provide
tho maximum js0ssibla “R* moter reading provided Ly their
rcspcetive ad justmonts. ~

Tiiz volume control "H" hus no uffcet whutsocver on
tiic level vrecading of the metor. Howover, if it 2o pullcd
out, it rcmovos tho mcter from the circuit. ‘1N wmetor
indxcatis continuously the avoraic lovel of Lhw cuarricr
baing ruccivcd. A paragraph will be proscntoed laicr in
which thc actzon of the metor and some of its uscs well be
fully describced.

N9 various portions of tiic rcccivor circu.t will ba
ta.cn up in tihc followin: parasraphis scparately. Thoir (
function, mothed of control, ané rcsults to be cxpected .
will bc fullvy act forth in thesy prhragraphs to follow.

BAND-SPRETAD

Thce band-sproad control on thce R iL-€9 ..ccoiver i1s a
very valuable featurc. Band-sprcading in the € E-69 is
accomplishad by control of Dial No. 2. Tha scalc is cali-
bratced in uniform units from zevo to 180. ‘Yhen thc 1indi-
cator is at thc¢ decignation 130 on the scalec, tlic band-spread
condcnscr is at a minimum capacitv or a hignaest fregucncy
position. is bifore moentioned, when tihc band-spread inci-
cator is in porcition indicnting 180 on thc scale, the
calibration of the recciver is correct as incicatied on
Vial Mo. 1. If the band-sprcad indicator is scét to a
lower number on the band-sprcaé scalc than 180, t.: .- tual
tuno of the vocciver is somewhat lower than thit indicatod

by the calibLrated scale of Dianl No. 1.

Band-spreading is used chiefly in communication work
where +t is desircd to continuously scan a rathis narrow
rango of froquencics,--for instance, ong amatcur bund.
This can be accomplishcd easily and effectively by sctting
the indicator of Dial No. 1 to tle hirh frequcney limit
of the band through which 1t is desired to tunc. Leaving
Dial Wo. 1 sct at this high frequzncy limat of the wcsired
band, thc band-sprcad indicator of Dial No. 2 may Y3 varled
anG as tho 1ndicutor rot:tes teo indicatc the lower numbors
on tho scale, the frequoncy of tune of the rucoiver lowors.
In oth.r wormri., the numbers as indicatcd on thu bhand-aproad
scale of Dawn: do. 2 aro somowhat indicative of thi: «.roct - ‘ .

~F R v~ ” e L X NN sar da ~Anrarr. A ~4
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tho inc¢icator 1s passing from the lowcr numbers to the
highcr numbcrs, tac frecquoncy is increasing, and when the
indicator is boing rotatud so that it paszes from a higher
rcading on the scalc to a2 lower rcading, tho frequency of
he rceceivor is being lowered. The following oxamplo as
a suggcstion for setting the bond-sprouad indicator may be
of somc¢ assistance in illustrating tho stetoemonts made just
abovs: Let us acsume that it 1s desirod to cover the so-
callcd 75 mctor ematcur band. This band 1s bounded in
ircguency by 3.5 megacyclus on the low ¢nd and by 4 mega=-
cycles on the high c¢cnd. In ordcr to c¢ffictively band-sprecad
thbis rcaion, it is nceessary to sot Dial No. 1 to 4 mega-
crcles. ‘then the band-sprcad scale 1s sut to 180, the:
frequency to which the roececiver is tuncd is then four moga-
cwvelis. As thc lnob of Dial No. 2 is reotatod so that
tn. indicator passcs to thc lower numburs on the band-sprcad
scale, tas frcquency of tun. of the recorver is lowerod
so th:t whun th¢ indicator rcachces the region of ten or
gcro on the scalo, the low fraquency limit of the 75 metcer
amatour band has boon rcachcd, and the band has becon covorod
in the sweop of the bandspread indicator.

On certain of tho high frcquuncics, the coverage is
<rcater than ono amatcur band. It is thircforo satisfactory
in thu caso of thc amatcur 40 meter band and tho amatour
20 mctor band to sct the indicator of Dial No. 1 to a fro-
quencey slichtly higher than the upper limit of the respac-
tive amatour band just mentionoud. In the caso of the 7
nicgacycle amatcur band, or what is familiarly known as tho
40 meter band, it is satisfactory &o sit the indicator of
Diel No. 1 to a rcading of 7.4 mcgacyclcs. Passagc of the
inc¢icator of Dial Ho. 2 from a roading of 130 to zcro will
gh:g pass into and cover the cntire 7 megacyclc amatour

and. '

In thc casce of the 20 motcr amatcur band or what 1is
callcd the 14 mcgacyclc band, it is satisfactory to sot the
Indicator of Dia 1 No. 1 to a ruading of 14,5 mcgacyclos
which .3 slightly highcr and outsido on the high cnd of
the amatcur band. By rotating tho knob of Dial No. 2 and
causing thc indicator to pass from 180 to zoroc on the band-
apread scale, the amatour band is approachcd on the high
ond as the numbers lowcr on th: band=-sprcad scalc and the
cctual frequoncy of tunu will pass to a {rcquency outsido
Lt 2matcur band on the low ¢nd. Various methods of
sutting the Dial No. 1 can be uscd. That which appeals
rost to the opcrator of courac is thc most advisable to use.
It-happons that certain definite broadcast froqucencios
coincido in a position insofar as tho indicator on Dial
0. 1 1s concerncd with certain of the band limits or do
30 1prroximately. For instance, tho frequency of broadcast
Stutions around 680 to 720 kilocyclcs sometimcs provido
veri cffzctive marker signals for sctting the Dial No. 1
for nznd-spreading amatcur bends. Somo opcrators usc this
System. However, it will be found that the control of
Dial No. 1 can bo sct 3o that the indicator is oither sct
Lo on¢ side or the other of a givon linc on the calibratcd
Sc3lv and the band-spread control will bo found to bc with-
;g :Czitf or onc division of thc signal which it was dosired

O.
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It will bc found that thc¢ rescciver warms up slightly
as opcration continues. Tnis causcs a clight clange in
tho frcquency cf calibration. This may amount to approxi-
mately € kilocyclus at 150 megoceycles during thc rirst
twenty ninutss. ‘lzeciver calibration is correct af'ter
ths reccivor has warmed up to the point just mentiored.
a2ll logging thircforc should be done at the stubl. operat-
ing tempcraturv. a radio roccivor, thoe same as any othor
dcvico which encountcrs variable toemperature, changes its
mcchanical dimensions to a cortain degrco and alsn some of
its <lcetrical dimonsions vihen changing from thic cold con-
dition to th: normal oporating timperaturce In vicw of
the faet that these rccoivers aro not kept at coiuiustant
tcmpirature, this chango will produce cortain chungos in
t=xc tuncd froquencics.- Howcvar, duc to propsr sclcection
of componcnt parts ind adcquate ventiletion and rigld
construction, thc drift in the 1eE-09Y Recciver has beon
kept to a very practicnl minimum. Thore is no such thing
as & rcecoivar incorporating a hetorodyno oscillator which
docs not drift to somc¢ depgrcc or other.

THE GUARTZ C]YSTaL FILTER FOR RECEIVING

Tho quartz filtcr is uscd to groat advantago in a
spocrally dcsigned circuit in the MIE-69 eeniver. Beforce
describing the proccdurc for corract cperation of tho rc-
ceiver with the crystal filter switched into the circult,
1t is aavisuble fto makc soma communts rogarding tho qu1rtz

filter =n gcneral.

The quartz filter ia in offect a very solectivo tunod
clcctro-mochanical circuit. Duc to 1ts oxtremec morit as =z
seloctive circuit, it produces frcecquency discrimination of
mark~d Gugrec¢ over a very narrow rangcs of frogquency. Vhen
this filtor is usced in communication worlk in rccoivors with
which it is intcnded to rcccivc continuous wave tolograph
siynnla, the apparent signal output of the recoiver so far
as thu ¢:r 15 concorncd i3 not diminishced when the rccoivor
is so adjucted that the intermcdiato freguency produced by
the siznal and th¢ hoturodyno oscillator is in cxact tuno
with tho crystal fregqucncy. In tha caso of CYJ ruception,
we are dcaling only with onc frequcncy. 7Th=:t is thc carricr,
vhich in a succcasion of scloctive circuits is finally
chenged to a lowsr frequoncy, genarally the intcrmediate
frcguency of the racoiver.

It still, howaver, rctzins its original identity in-
sofar as th¢ single freguency nature is conccerncd. The
quartz filter deals very cffictivecly with such a single
ircquency, permitting it Lo pnss unattcnuated through tho
intermcdiate froguency amplificr. DPrequoncics sligintly
¢iffaeicnt, say 400 cycles dirferent than this froguency,
“re matsrisnlly reduccd.  In congcst-:d amatour bands the
merit of such 2 s:ster is quiclly r.zlized. Communication,
howecver, 13 carricd on by othcr mcans, principally talc-
phone. Thc use of thce crystzl filter in telennone recoep”
tion is agnin very valuablc. although in gonernl the andio
output of thc rcceiver is greatly rv.duced whoen using; the
cryatal filtcr with the quartz filter in the zorivs po-
gition in the bridge, it is usually possible to brin:
through signals oth.rwise cntir.ly maslkcd by heavy
ance. -

Scror-
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... amateur reception today the principal oo jo<. way be
called a desirability for intelligence, not how perfect or
how strong the signal can be brought in. This is of course
with reference to highly congested frequency bands. If it
is desired only to get the intelligibility of a signal which
it is in the case of extreme <l and it is not necessary to
get high fidelity, the quartz filter can be used to great
advantage on-telephone reception. The carrier itself during
reception with the crystal filter is not ‘reduced as can be
demonstrated easily by reading the "R" meter on a given car-
rier with the crystal filter in and then with the crystal
filter switched out of the circuit. Furtaer referenee to this
fact will be made later in this discussion.

In view of the uses to which the series erystal may be
put and which are outlined in the preceding paragraphs, it
can be seen that the incorporation of the characteristics of
the series crystal circuit in a communication receiver is
hiphlv desirable. The RME=60 receiver includes an improved
crvstal bridge circuit which provides smcoth control of se-
lectiv:ity and phasing adjustment at all times. Position "OY
indicates the "off" position of the crystal filter. In
other words, when the pointer on the phasing control knob “BY
io set to position "0Y, the crystal filter is not operating,
and the receiver intermediate frequency amplifier possesses
a normal transformer selectivity.

Br turning the knob "B" slightly clockwise from the
position "0" the crystal filter is switched into the cir-
cuit and variable degrees of phasing are obtained. The
selectivity of the pass band of the crystal filter can be
somewhat broadened by variation of ths control "E". The
use of both the phasing and the selectivity control is dus to
the nature of the quartz crystal. The quartz crystal is an
electro-mechanical resonating device which has an electrical
equivalent equal to two arms of a parallel circuit.

One of these arms is a series circuit, and the other arm
1s a single reactance. Such a networl: has two distinct fre-
quenciles of resonance--one which provides anti-resonance
or acts in effect like a parallel cireuit and the other arm
consistiny of two reactances of opposite signs in series which
in effect produce a series resonance circuit. The frequencies
of resonance of the two circuits are very closely placed with
respect to each other, and by varying the parallel reactance
of the network, the anti-resonant frequency can be slightly
altered br a few cycles either way from normal anti-resonance
frequency. Due to the fact that the phasing control not only
balances the bridge but when it unbalances it reflects a slight
amount of reactance across the parallel equivalent circuit
of the crvstal, phasing control can also perform the duties
of shifting the anti-resonant frequency of the crystal bridge
so that it may be possible to use it for 1rre jection purposes
in the case of closely adjacent interfering heterodynes.

For an example, let us switch the receiver on and turn
the crystal phasing cendenser control “B7 slightly to a
clockwise position of the position marked "O" or "off", and
with the selectivity control "E" allowed to remsin in its peak
condition as indicated by maximum response on the meter with
the orystal in the off position, tune to a signal in one of
the crowded amateur bands so that this signal produces a peak
meter reading on the meter indicating exact tune to the crystal.
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If tlus is made at one of the higher frequencies it will
be absolutelr necessarv to use the band=-spread control becausge

of the exactness rcquired in tuning.

There -will probably be a heterodyne faintly audible due
to the presence of a station closec to the station being re-
ceived. By continuing rotation of the phasing countrol "BY
on 1n a clockwise direction, a minimum in background noise and
" in 1nterference from adjacent channels will be noticed as the
signal afore-mentioned is kept in exact $une, a condition
which can be maintained by proper adjustment of tue band-spread
tuning control of the receiver.

If, under these conditions, a slight heterndyne is audible,
rotation of the phasing control one way or the othor (which=~
ever may be rcquirod) will cause a noticecable drop iu the
intensity of the heterodyne signal. The phasing control
should be left at a point where this heterodynu signal or
whistle duc to an interfcrence on the carricr selected is a

minimum. .

If, however, thcre are two stations causing heterodynses,
--in othcr words, two distinct heterodyncs intorfering with
the desired signal,--it will be 1impossiblc of coursa to elimi-
natc both of them since each one of them will probably re-
quire slightly éiffercnt udjustment of thc¢ phusing control,
and, obviously, only onc¢ sstting of the phasing control can
be made a2t a timc. Somctimes if these two firoqucecuncies caus-
ing the hcterodyne interference ars close to each other, a
compromise sctting of the phasing control may be possible to
rcduce both of thcm.

Theoreticallyv, of course, it is impossible to absolutcly
climinatc all interfeoronco since attenuation quantitataivuly
has a finite value. Thcrefore, it 1s possible only to reduce
the interference by a curtain amount. Thorcfore, deponding
on the strongth of tho signal, some of the interfering
signal 1is bound to reproduce in the spealer. Whoen it is,
howevcr, causcd to be lowered to such a low valuu that it 1s
insiginificant insofar as intoerfercnce 1is concerned, and if
it is possiblc to bring the desired signal to a point 100 times
that in intclligibility and sound intensity as cowpu:.d to an
interfering signal, the performance of the crystal filtcr may
bc said to be satisfactory.:

In tclegraph reception it is possible to malke ¢ven a
greater distinction bectween the desired and the intarforing
signal than that valuc just mentioned. With particular ref-
ercnce to thu crystal filtor of the rooeiver h.-in, dascribed,
on¢ fact may bc mentioncd as of prime importancu:

IT IS VERY SELDOM POSSIBLE TO TUNE IN A SIGHal, EVEN
THOUGH IT IS ADJUSTED TO PEAK METER READING, AND THEN SA4ITCH
THE CRYSTAL FILTER INTO THE RECEIVER CIRCUIT AN Have THE SIG-
NAL RESONANT Ok RZSFOND AT » MAXIMUM THROUGH THE CKYSTAL FIL-
TER. THIS IS DUT TO THE FACT THAT THE NARROW ACCEPTANCE RANGE
OF THE CRYSTAL FILTER IS SO SMALL iS COMPAKRED WiTii TvF TOTAL
CHARACTIIRISTIC RESONANCE OF THE RECF'VER TiIA'T 71wfE nuBaittLITY
OF BEING ABL. 'TO.LAND EXACTLY ON THE CRYSTa!. KESONANCE REGION
IS VERY RCMOTE. IT CANNOT, THEREFORE, BE STRESSED TOO STRONGLY
THAT IT IS NZCESSARY WHEN USING THE CRYSTuL FILTER FOR SELECTIVE
PURPQSES TO TYN? THE RECEIVER WITH TAE CRY3T.' ¢ TH.. CIRCTLL

- - Avs wvre cRATOAN A aeaxt 0 L BHANT DTV MATR
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., racT IS NOT GENERALLY APPRECTI..T.. - -.2CTED

W1LL NOT PRODUCE THE PROPER DEGREE OF SELECTIViii . wn ACCUR-
ACY OF ADJUSTMENT WHICI IS NiCESSARY FOR PROPER OPERATION

OF THE CRYSTAL FILTER.

Below control "B" control "E" controls the selectivity
of the crystal filter. In other words, it is possible to
broaden out the pass band of the crystal filter by as much
as four or five times by a slight variation of the control
"RY, The effects of this broadening can easily be noted by
tuning in on a signal and setting the control "B" for maxi-
mum selectivity and varying the control "E". An increase
and a decrease in adjacent channel noise will be noticed as
the control "E" varies the width of the pass band of the
crystal filter. It is possible to broaden out the crystal.
characteristics so that at a point it may be four times as

broad as it is in the maximum selective position. This some-.

times 1s valuable in phone reception for providing a maximum
of intelligence when interference conditions will permit.

After a period when the crystal filter has been used,
and especially after the control "E" has been varied for
changing the selectivity of the crystal, when the crystal
circuit is again switched to the "off" position and the re-
ceiver 1s used in normal fashion, control "E" might well be
checked for correct adjustment indicated by maximum meter

reading on a given signal. :
THE RESONATOR CONTROL

The resonator eontrol provided on the RME=-€9 (Figure
2A, Control "D") 1s very valuable in that 1t allows the
operator to continually peak the receiver insofar as the
alignment of the RF and detector tuned clrcuits arc con-
cernod. It is advisable to check the position of this reso-
nator for any band of frequencles being tuned so that maximum
meter reading on a given signal is provided. It has no ef-
fect on the tuning of the receiver insofar as changing the
frequency or calibration of the recoiver is concerned.

The control "D" has an aluminum indicator pointer
mounted on 1t and whon the receiver leavas tho factory this
pointer is set so that whon the condensers which compose
the resondtor assembly are set at half mGésh, the polnter
is exactly vertical end points toward tho bearings
of the carrier level mcter. It will be found in the
broadcast band that this pointer will read considerably
to the right of centar, and for the most part almost hori-
zontal to the right. This samc position over a sector
approximating 45 dogrees in the right hand quadrant will
be found to be thc corrocct area of variation for Band 2,
and 3, and 4. On band 5, it will bo found that tho
indicator will road in tho left quadrant or with the
indicator of control "D" closc to the left hand horizontal
position. It will also be found that on switch posltion
5, this rosonator can be set almost horizontally to the
right, a false setting, so that anothcr apparont recep-
tion point of maximum signal strongth is roached. This
1s due to the fact that at thc froquency uscd whon the
switch i1s set to position 5 the resonator can almost
approach the tune of the image frequoncy, and the build-
up in background noise as woll as signal when the roso-
nator control "D" is sot horizontally to the right 1s
almost the exact resonanc¢ point for the imagoe. It }a‘
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set in the position indicated in the ahove sentences
which is in the position to the laft of vertical, and
almost horizontal or within an angular variation of
zero to 45 -degrees up from the left horizontal position
when tuning band 5.

. For switch position No. € it will be found that the
indicator pointer has its optimum setting approximately
45 degrees to the right. Since it 1s possible also on
switch position No. 6 to tune to the image by use of the
resonator knob, it should be set so that the calibration
of band No. € is correet. This is always the stand to
take regarding the resonator control. If for inst=nce a
high frequency broadcast station is received in the l4
megacvcle rerion with conaiderable signal strengtli, tne
resonator 1s not set right since it should not occur there
bucause of its misplaced frequency. The calibration of
the -GS will remair very close to its correct calibra-
tion over long periods of time. Even then, when it
shifts it shifts very little. It is always safe thurofore
to assume $hat the calibration is very close to being
corrccet. '

All settings of control "D" should be lef% so that
they provide maximum signal as indicated by the rvading of
the carrier level mcter and that at the true frequency,
Figure 5 shows control "D% and approximate region of vari-
ation for various freguencies.

TH™ BEAT FRE(UENC'Y OSCILILATOuW FC: TELLGisPH RECEPTION

The beat frequency oscillator 1n the RME-69 is an elec-
tron coupled oacillator and ths circuit employs a separate
tube for genserating the bcat frequency. The control of
the beat oscillator insofar as placing it in operation is
concernad is vosted in control "IY whicn is a toggle switch
locatcd on the lower right hand corncr of tho panel (Figure
2"A")., TIts panel position on special modol rcceivers
varics. (Sec Figures 28, 2C, and 2D)

An escutcheon plate marks the "on” and "off" position.
It can easily b»e placed into operation by placing the
togrle lever to the pesition markcd “on'. Its use for
telegraph reception need not Le discussed since it is the
~only method of converting the continuous wave telagraph
signal to an audible note. It furthcr has the advantage
of being able to locate very weak carriers thnat otherwilse
may not be audible by producing a beat notec at tho fre-
quencies at which they are being rccecived.

When the recceiver lcaves the factory, the control "C"
which controls the pitch of the CW bcat oscillator has un
aluminum indicator poxntcr set in a vertical position
pointaing directly to control "a". This is the zero beat
position or approrimately so. Turning this control to
the right or clockwise 90 degrues raiscs the beat frequency
4,000 cyclus. Changing it to the lot't or counter-clock-
wisc ¢0 degrees from the vertical lowcrs thoe frequuray an
approximately similar aitount. It 1s thcrcfore pcssible
by mcrely changii: the control YC* to vary the pitch of
the beat note At o it on oither side of the frequency
of the¢ signal. *: w1ll be found that judicious usu of
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control “"C" will providb comet:mes effective muans for
providing thc must suitable tone of the signal being
received for breaking through disagreeable (KRh. It is
possible whon using the bcat oscillator to usc¢ either

the asutomatic volume control or the manual volume control.

It will be found that for ordinary spccds of keving
the automatic volume control will oporate satisfactorily.
Howevcr, it is recommcnded that the manual gain control
be uscd in order to lteep the racerver frce from surging,
cspcecially if the lvying frequency approximatcs the time
constant of the automatic volume control circuit.

The manuel gain control can be placed in oporation :
by turning the control “F" slightly countcr-clockwise. This
operation opcratcs a switch which romovcs the automatic
volumc control from the circuit. C - ntinucd rotation countcr-
clockwisa of tho control "F¥ rcduces tho gain of the rucwvivaor
manually. Sinco thc mcter is controllcd by thu gain of
tho rcceivor, anything which changes tio gain of the rec-
ceivor will maks the mctcr chango its recading. Thereforc,
counter-cloclwiso rotation of thc manual gain control "FY
is productivc of increcascd carricr level mctor rcading,
indicating lowcr rcecoiver gain.

Tho control "FY" in conjunction with control "4 will
provide the optimum valuse of JF signal os camparcd to
audio output and providcs a vory smooth and cfficicnt
moans of getting a full-bodicd audio tono with a given
tclograph signal. The control "F" can also be uscd of
coursc in tclephono rcception whon a strong tclegraph
signal is a fcw cycles displacecd from a dcsired telephono
signal and produccs the aoffoct that thc kcying chops up
the voice due to tho varying scnsitivity of thu rceeivor
caused by thc strong teclcgraph signal operating the
automztic volume control. Such a condition will usually
bring out thc full intelligcnec of the phono signal if the .
bcat noto caused by thc tolegraph signal actirodyning the
phone signal is not too objcctionablc. This is anothcr
important use of tho manual gain control. :

THE HEADPHONE JACK

During certain periods it is oftontimcs dosirable to
dispcnsc with thc loud-spcaker reproduction. --During such
periods the insortion of a pair of “hcadphoncs with a
suitable plug will climinate the loud-spcakor rcproduction
and provide rccoption on hcadphoncs. The jack for this
purposc is located in thec lower left cornur of tho front
pancl of thc reocciver. Any good pair of headphonos is
récommended for this usce. .

A loading rcsistor is provided across the jack so
that most of the powcr is absorbed in ths rcsistor. It
wlll bc found that thc hoadphonc rocoption on thc RLE=69
1s of very cxecellont quality and can oftentimcs be used to
great advantage in tho location of weak DX signals.

THE MONITOR CIRCUIT
An audio frequency monitoring circuit of rather good
fidolity has beon built into the RME-69 Receclvor. The

onaration Af thia Atrenit $a Ahtednnd hey w11 T 4vme Fha LAk



"H" outw.ard from thc pancl. The input for thc monitor
circuilt i1s supplicd by conncetion of a small piocco of wirec
to a termingal marlred on thu 1illustratcd photograph (fFiguro
3). Tha longth of this wirc is dotirmined by the rula-
tive power of amount of radio frequency onorgy circulating
in the immodiatc vicinity duc to tiac local transmittoer.

It will usually be found that ten or twclvo fcct of wire
lying over closc to the transmittor in the room will be
quitc sufficicnt for propcr oporation of this monitor
circuit. It must bg stated herce that the monitor is
unsuitablc for monitoring ZW signals unless an oxtornal
oscillating monitor is provided. . (For constructional
dctails sce any amateur radio handbook on thc subjouct.)
For muthod of conncetion sve Figurus 3 and 6. Tho rota-
tion clockwisc of thc control "HY whilo it is pulled out
in the monitoring position detcrmmincs tho audio lcevel of
the monitor. It must bc realizod thet 1f a micropionc is
bcing uscd to modulatce tho transmitter hoadphones are
nccessary for listuning to tho monitor output sinco a
loudspuaskor will producc acoustic fcodback.

If, howcvor, modulation originatis in a phonograph
disc or in anothcr rcccilver a loudspcakor can bta usud.
Any acoustic dcvico, howcver, will rcquirs tho use of
hcadphoncs for listcning purposcs. It may bo found that
if the roeceiver is sct to a switch position which placcs

in tho circuit tho band in which tho froquency of the trans- .

w:ttcr is locatud, thc antenna picking up considorable
transmittcr cneorgy wil produco a Glocking of thu radio
froquoncy stagus and honco of tho diode usod as a r.cti-
ficr for monitoring purposcs so that it will bo nucossary
to switch tho control “G" to samc other switch point.
This can be dotormined if by listcning to the local modu-
latlon a muffling occurs or a lack of modulation is ovi-
dont in the audio rcproduccd by mcans of the monitor cir-
cuit. A proccduro which will always pcrmit opcration
whcn any doubt occurs as to whether or not this is taking
placc consis ts of turning thc control “G" to tho position
No. 1 or the broadoast band, or switching on thce manual
gain switch opcratcd by control "F".

ADDITIONAL INSTRUCTIONS FOR OPERATION OF RME-69
RECEIVERS vwITH LS-1 NOXSI SUPPRESSORS BUIILT IN.

Radio Manufacturing Engincors have dcsigncd and are
manufacturing a unit which i3 cspcc:ally dimensionod for
dircot installation in the RME-69 Recciver. This unit is
a small sub-chassis which 1s arrangcd to plug into the
sockets formcrly occupled by two 6D6 intermediatou fre:nency
amplifior tubes. Their romoval pcrmits tho installation
of the accoussory unit.

Thesoe units may bo installod in thoe receiver whcn it
is being fabriceted fram tho original order or it may D¢
installcd at tho factory for a nominal charge. It is not
supplicd scparately as a unit since it has beon found
that for caroful rec.djustment of tho receiver with the
unit installed definito oxposricnco und a certain umount of
cquipmont 1s roquired and thesc arc not usually found in
the posscssion of the averagc operator of the receivor.

- — L~y - .
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This supprossor unit is of the ultra rapid automatic
volume control typc which opcratcs on thc pulses of short
curation. In view of this fact, it is quitc c¢ffeotive in
combatting thc staccato interfecrenco of automobile ignition
and of a tmosphcric static whoso rcsponsc is of the same
type as automobile ignition intcrforence. Scveral other
typoes of intcrforonce can alsp be dcalt with but in tho
main these are the principal -types of intcrforonce which
viold to treatmont insofar as thc supprcssor is concernod.

It can in no way be inferrgd that thc¢ noisc supprussor
or anything similar to it can bc used to oliminato all
typcs of noise. In fact, it is not intended to eliminate
the noise, but merely to reduco it., In this respect 1t
is quite effective on the very high frcquencics where auto-
mobile ignition intorferencc is sametimos quito heavy. One
noticcable fecature 1s the fact that during the suppros-
sion of tho high rough poaks of noise a constant high fro-
quoncy hiss is produced. It 1is gencrally acknowludgod thnt

-this high froquoncy hiss rcsultant from thoe suppressor action-

is considorably less objoctionable than %ho rough blanketing
staccato rosponsc of automobile ignition interference or
atmospheric static.

In cases of extromoly strong signals, the supprossor
will not be nccessary since usually in such casces thoe ratio
of signal to noise 1is such that the noisc is pushcd into
tho background. Duo to thc naturc of thc circult a wide
range is usually not satisfactory so that on the strong
signals peculiar rosults may be obscrvcd if it 1is attcmptoed
to placoe the suppressor in tho circuit.

Goneral instructions for tho control and operation of
the recciver with tho supprcssor built in arce far from
being involved. Refercnce to controls may be casily fol-
lowed by a glance at Figurc 2B which shows the front panol
of an RE-69 Roceiver with the LS-1 nolse suppressor built
in. It will bc noticod that tho CW beat oscillator switch
"I" has boon changod from the lowor right hand corncr to
a position just under tho headphonoe jack. In placo of
the control "I" a control designated "J" has boen installed
which is a knob bearing a pointor bechind which is a scale
markcd in units from O to 100 ovor 270 degrcos of arc. This
control ad justs the throshold at which supprosaion boginse.

Whon it is sot at a reading of 100,; thc reccivor oporates'

- in an entiroly normal fashiom and thc supprcssor 1s not

activec. As the scaXe reading is rcduced toward tho zoro

end of the acalo, or countor-clockwiso rotation, the thresh-
old at whith suppression bogins is lowercd. Doponding
upon'the signal strongth and tho intcensity of tho noilso,

"supprossion will occur at a very low numbor for very weak

or low noise and at a high noiso level suppre¢ssion may
bogin at a roading of approximately twenty or twenty-five
on tho scalo.

Thore will bo found a considcrable diffcroncc boetwoen
the opcration of the suppressor when using tclophonc as
comparad with thc oporation of the suppressor when the ro-
colver is uscd in conncection with telegraph recoption.

For tclegraph reoccption, tho opcrator is.doaling with one
frequoency which is tho carrier of the tclograph station.




When rece.v.ug telephone recéption, the operator is noutl
only Ceuling with the carrier, but he is also dealing
with modulation peaks which represent instantaneous car-
riers of twice the average value.

In order to permit undistorted and unattenuated signal
response 1t is necessary to set the suppressor control so
that it does not chop off the modulation pcaks which in
effect are quite similar to the higi noise peal:s., If
the suppressor is set too low, positive modulation pealks
will be entirely removed from the incaming signal, pro-
cucing an unintelligible speaker response. 1t :s therefore
seen that if the threshold must be set for twice tho aver-
agce carrier, approximately somewhat more noise will be
received when using it on telephone reception as compared
to that experie nced when using it for telegraph roception.
Some s}ill will be required in determining the proper
setting when using the suppressor in connection with tele-
phone reception. :

However, in all cases it will be found to boc well
wortlhh the patience required whon heavy periods of static
and automobile ignition interfercnce are presont. It is
like the cryatal filter and other parts of the rcceiver,
It requires somo skill on tho part of the opcrator. This
is true of any good roceiver which has many of 1ts controls
variable. The fact that they are variable infcrs that there
must bo an optimun combination of adjustment for any parti-
cul ir rcceiving conditions. It is often said that the suc-
cessful amatcur ctation i1s due fifty percent to tho cquip-
ment and fifty percent to the skill of the oporator., Im-
patient and hasty doecisions insofar as adjustments are co -
corned will result in slip-shod opcration.

THE CARRIZA LEVEL INDICATOR HMETER

Tho RME-59 d{ccoiver is equipped with a sensitive meter
callod thc carrier level indicator for indicating continu-
ously the averago valuc of tho carricer being receaved.
This carrier is not affected by side-bands or othcr vari-
ations accompanying the modulation. It reads only the
avcrago valuc of the carrier as the signal passes through
the rocoiver. 1Its oporation is closely tied up with tho
functioning. of the automatic volumo control since tho
mcter is an indicator of variations in the balance of a
simple i/hoatstone bridge, one leg of which (the variable
lcg) is composed of tho static plate rcsistances of the
scveral controlled tubcs. The static plate impadGance
of the several contralled tubes varios with the signal
strength due to the action of the automatic volwne con-
trol circuit. This variation disturbs tho balance of the
Whecatstone bridge aforo-mentioncd causing various ind.-
cationa on tho meter. These indications vary with thc
signal strength.

On the rcear apron of tho receiver chassis (Fisnre 3)
& small screw-driver adjustmont will be seen. Tuhis screw-
driver ad justment is placod thero to balance thc tridge
when 1ine voltages considerably different than 11b volts
are encountered. This adjJustment should be made so that .
rtho carrier lcvel indigator reads at the zoro mark with

’



Ce G d;sconaoct=d and thic or:stal . . d
1% Lhe sorics posit ich anc the rccc “ver :uvgld not be
tuncd to arny station, locel or otherwize, so that the
z28ro0 indicustion of tus meter 1s eantirely a gtqtlc indi-
catior o thg receiver circuit.

The rcceivor las bocrn culibrated .n 32 “RY units.

The Radic hanafuctar;nQ Inginecrs hove decided after a
surve; ol practical cperatin. tesis aanl ccusliderable in- ;
4quiry into s natber ol signal su¢cn,un tast thc vari-

atlon beiween onug"}" and another can 5y suitably stated as

b d0. Since one hundred microvolts injut to the receiver
will produce maximum audio output (all signals greater

in strength than 100 microvolts tenc to be aeld at tho ;
same aud;o volume due to AVC-action; one lhuandred micro-
volts input was chosen as the R9 value for the carrier
level indicator scale. This value ovn input signal volt-
age 18 au average for tihe frequency rangc of the receiver.

Therefore, successive Rs lower than ¢ waere calibrated
in steps of 6db., zero level being .4 of a microvolt
input, approximately, &9 therefore is 48 db. above .4

of a microvolt. It was furtiaer conven.ent to calibrate 3

stronger signals tiaan RY since RS was goniewhat determinod

by the audio respouse¢ of the receiver so that 1t is possible

to measure carrier up to and including 78 db. on the scale .
of the meter. -

Tiie usufulness of suclhi an accurately calibrated scale
is quite obvious, especially in this dav of oxtensive an-
tenna researci and numerous axper1menta1 pro jocts being b
carried on in the amateur fraturnity. The opcrator of an f
Ri-3-6€ Receiver has, in effect, a comparuative signal
strongth or field stren_th mcasurlnb device vory accurately
calibrated so that with any iven antenna exact quantita- , i
tive variatiows in signal stranbtn can be exactly recorded i
by ovservations of the readiny of the carrior level indi- g

cator meter on the receiver. :

This meter as was bufore mentioned, opcrates in con-
junction with the functionins of thc autcmacic volume
control. Since the operation of the manual volume control
operates a switch which removes automatic volume control,
the moter will not autoiatically indicate signal strength
wien the receiver has its gain manually controllad. .ow-
gver, various settings of the manual sain control of the
recaiver produce corresponding variations in R mator
reading. - In other words, when the manual gaxin control
1s set for low gain, the i@ moter reading rcads to a high
value indicating that 1if a signal is coming through at
that particular settin;g of the manual gain control, it
must be of considerable stren;sth as approximately indi-
satad by the fixed setting of tha carricr level indicator
for that manual gain control sotting.

- ———y i — s g 1
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Humerous other uscs can be easily imz, 1ned and con-
sidorable usc will be found in other fic lus for thoe ac- ¢
curatc calibrated carrier level indicator mctor on the !
RME-6¢Y Rocciver. In case it is desaired to interprot '
various signal strongths othur than in thwu looarlthmlc
sgcquence such as d901bels, it may bc well to remomber
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INSTRUCTIONS FOR THE INSTALLATION OF THE RME XC-1 QUARTZ FREQUENOY CON-
TROL UNIT IN THE RME-69 RECEIVER ’

5 18 possible, by the insertion of the XC-l1 Quartz Frequency Control
unit in a standard RME-69 Receiver, to maintain fixed frcquency oper= (/
ation of that receiver at any specified frequency. Tho unit is easily {
installed and for proper installation please follow Ln:d subsequent in- :
structions carefully with reference to the enclosed skstch.

In order to install the XC-1 unit it is necessary only 1o remove the
oscillator grid lead from the 6D6 oscillator tube, and romove this tube
and its shield from the socket which it normally occupiss. The XC-1
unit is then placed in the vacated socket, as indicated on the sketch,
and the oscillator grid lead is then unused. It can be either curled
up and taped, or kept out of the way in any manner convenient.

The crystal supplied in the Frequency Control unit is ono of exact fre-
quency; 465 KC higher or lower than the specified signal frequency to
- be received in normal operation., Sometimes the intermediate frequency
amplifier is slightly off of the correct frequency; and since it is
impossible to change the frequency of the crystal, if there is a slight
mistuning due to the fact that the I.F. is not exactly right, full com-
pensation can be achieved by trimming the intermediate (:ruquency ampli-
fioer on the given signal. In all cases it will be quite close, but
final adjustment should be made of the intermediate frequency amplifiers
with the signal being received and the Quartz Frequency Control unit
installed,

'f course, in order to receive the signal, under these conditions, it 1is
sssential that the tuning dial of the receiver be set to the frequency

of the incoming signal. This correct position is detoermined, in add- (
ition to the frequency indication on the calibrated dial witih the band
spread pointer set at 180, by the maximum signal response as indicated

by the R meter. Adjustment of the tuning dial of the receiver and the
intermediate frequency amplifier are made so that the meter reading is

a maximum on a given signal.

The unit will plug-in in only one posi:tion, and that is--as the panel

is faced with the crystal on the left side and the 6J5 tube on the

right side. Without taking the cover off, 1t is simple to ascertain
this position by the fact that the ventilating perforations in the cover

of the unit are over the 6J5 tube.

These units have been thoroughly tested for sensitivity and for correct
frequency at the factory. Any question regarding their pe?formange .
should be addressed to the Radio Mfg. BEngineers, Inc. Peoria, Illinois.

IMPORTANT NOTE:

IN SHIPMENT, THE CRYSTAL AND THE TUBE ARE IN POSITION 1.! THE UNIT. IN
ORDER TO PREVENT THEIR BECOMING DISLODGED FROM THEIR RESPECTIVE‘SOCKETS
CONSIDERABLE PADDING IS PROVIDED TO K.isP THEM IN PLACE. IT IS- NEC4S-
SARY, FOR SAFE OPZRATION, TO REMOVE TH1S PADDING BEFORE OPZRATING THZ3
UNIT, DUE TO HEAT DEVELOPED BY THE TUBE. THIS IS EASILY ACHISVED BY |
AEMOVAL OF THE COVER OF THE UNIT, WHICH MAKZS THE PAl. !-G ACCﬁSSIBLE.

e | | @3
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1EGx#D CF cBSISTCRS, CORBESSHRS, CHOKES, AND TR:SACK xES CF BME-69 RECEIVER

IESIGNATION

Ca and Cb
Cc
cd
Ce

cf, Cg, Cj, Cx,
C1l, Cum,

Cr

Ci ’

¢z, Co, Cp, Cr
Cq

Cs

Ct

Cu

(92 4

1
ce
3
<y
cé
€7
ce
3
10
C11
12
13
cik

SCEMATIC DIAGRANM

SPECIFICATIUN

30 gafd, adjustable mica padders.

30 pufd. mica y.adder,

deleted, :

Dual section rescuator control, % gufd minimum,

30 pud maximum,

Adjustavle trimming condexsers in the int ermediate
frequency transforwesrs,

25 Wifd midget air pedder.

30 gafd mica adjustatle phasing coudenser,

50 putd adjustable padders.

70 fd adjustabls padder.

.GOO4 mica ccadenger chunted by 1t aifd, mica adjustabdle
trimaer,

Mica tricmer on the csciiistor znctiorn of the main
turing cendenser,

70 safd wdjustaedble mica padder,

25 aafd veriable air condenser

LOL afd 400 volts
.01 afd LOO volts
.01 afd BOGO volts
.01 pfa 8 volts
LUl afd 40U volts
.1 aTe LOO volts
.1 .fd 40U volte
.1 fd L0U volts
. 002 moulwed mica cordersar
.01 1fd 4CO volts
.1 afd 400 volts
.1 afd 40U volts
.1 afd 400 volts
1" of shiclded breid wrapped sround plate lewd oI second
intermnediate frequency amplirier tube, Approximate
capacity 10 _afds.
. 00025 ;.rd.
.01 ofd. 40C volrs
.1 afd. 40O volts
.01 afd 300 volts
G025 afd mouldea mica coudenser,
20 afd 25 volt electrolytic
.C1 afua LOU volts
12 :fd 450 volt electrolytic
0001 mzulded mics coadenser
.01 afi 400 volt electrolitic
.01 sfa LuO volts
.0001 ufd roulded aica
.01 pfd HOG volt
00025 zmoulded +5%
oL f¢ 400 voits
.01 ;fd..ﬁOO volts
0L afd bou volts
0001 ifd amculded 5%
& wfa 50 volt =lectrolytic
S 4fd 450 volt electrolytic
NS f3 mculdeé -~ - ansar .

™



CONTINUITY CHECKS

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

MEASUREMENT MADE BETWEEN COPRECT RLSISTANCE VALUE

A-l and groundanu..u..........u....u............. Infinite, all Lands,.

4&-2 and gromclo."‘o.ooooocooc.ao.ooo..oo0000000000000 InJ.'in'i.tra, 8321 bands,

RP amplifier grid to groundceo.......u...............~ 1.25 moz;Othv 120%

Pirst detector grid to groundcecesssessesesesscossssce Bund 1 3.5 obms
Band 2 146 ohms
Band 3 +8 ohms
Berd 4 o3 ohnms
ncrd & Less than 2 obma
Buad G Lecs *han 2 ohmy

First IF grid to Eroundececcsscecesccccosccscacscsess 1,6 wogohms, 120%

Second IF grid to ETOUNUeeeccssssenccsssscccccsesecan 1.26 mgohms.. i20%

Oscillator grid to ground.o......................uu 60,000 olms, izo%

Beat osocillator grid +to ground...uuunu.....u...o 1G0,00Q ahmn, tZO%

6B7 grid to ground.......u...................-...u.. Should vary from 500000 +c

' 230,000 ohms between min..
inmwe and maximum rotavion
of ihe control "H ¥

Monitro post to gromeQt000.400.0'000‘.000000.00.00‘ 0 tc)asistance (oontrol "
in.

du: Inf'ini&e resistance (con,
*h* out.)

Oscillator section of bandspread condenser and ground. Bend 1 iafininife; band 2
«8 ohms; band 3 o5 ohms
band 4 .2 ohms band & lass
than .2 ohms band 6 less
than .2 ohms}

Cathode of 6D6 oscilletor to groundn.............u.. .Band 1 .75 ohms3 band 2
«3 ohms; band 3 .2 ohms; =
bands 41 &5&6 less than
«2 ohms

(29

mw—M



(Seceiver turned off.
sirip.)

PLAG: TEST PRUDS PRETwEREN CORRECT VOLTAGL

Oscillatcr pl&‘te and grouﬂdoo--oooooinoo.ooooco 135 Volts
Voltage regulator plate and ground..secececsesss 190 volts

{TJith stand-by switch on CW).

B.0. pl&te and gl’ound..ooooooootoo;oo..ooo-oooo, 11 volts

These voltages are subject to a fluctuation of plus or minus

154 without indication of waterial ulfflcultlas.

~ CONTINUITY CHECKS

No jumper between A-2 and ground on antenna terminal

PLAC TEST FRODS BETWEEN . RESISTANCE VALUE
A=1 8nd groundesecccecscccccceccsesacivssscsssscaccnss -Infinite
A-z and ground‘........O'...O.,..OO..6.....0....00 Ir‘flnlta
RF amplifier grid to groundecccecceccscsccccccccans 1.2 - Megohu:
First detector grid to g*ound...............Band 1 3.5 Ohraz ‘
Band 2 1.5 O
Band 3 +3 Gha
Band 4 .2 Coan
Band 5 ©.1 Cim
Band 6 .1 Orm
First I.F. Transforuar SectioNeeccecccccecccecssacas 3.5 O4ms +20%
Second I.F. Traunsformer SectioNeesccecessccsacccss 3.5 Ciws 320%
Third I.F. Transformer SectioNeccceccivecacscscacs 3.5 Goms x20%
Fourth I.F. Transformer SaCctiONeecececcccescaceccccs 3.5 Cans ZOZ
Oscillator grid to groundecececcescscscsccccocecces 51,006 olms g201

Beat Oscililator gl‘id to groundo-..................
First Audio grid and groundececscsccccecascscacscces

705 grid to ground.....?.....oo...’...Q.O."0.0.l'
Oscillutor section of main
tuning condenser and Zroundeseccccccccsccecsccsccsce

L 2 x 2 28 280 2 o8 x 3

35,007 ohms £20%

'..:

20,005 <hms to O oln: |

(as audio ga2in con-
trol i3 rc*ited)
250,000 onms £207%

Bands 1,2,3,4,
and 5 Infinite
Band ¢ .1 ohm

If any additional specific test duta or information is desired it may

Ru- /3%

he ohtained by writing to the Engineeriny lepartment of the Rudio Mfg. Engi-
neers, 305-306 First Avenue, Feoria, Illinois :

2)

» Sanem oo o By
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DESIGNATION

c38
553

s1,
SW1
SW2
Sw3

Swi
SwW5

11
L2
L3
© L4
)
)
L7
18
19
L10
L1l
L12
L13
L1k
L15
116
L17
L18

RFC
CH1
CH2

T1
T2
T3
T4

T5

Rl
R2
R3
R4
RS
R6
RY
R8
R9
R10
R11
R12
R
Rl
R15
R16

s2, s3, sk,

SPECIFICATION

.1 pfd, 400 volts
20 ufd, 25 volt
400 pufd, moulded mica

Band Change Switch

115 volt line switch

Beat oscillator on and off switch

Switch operated by control "H" for connecting monitor
circuit and opening B supply to amplirier stage,
Crystal switch for series of for parallel

Cut—off switch for removing AVC action (opera.tad in
tandem with R)

. Band 6 RF grid coil

Band 5 RF grid coil

Band 4 RF grid coil

Band 3 RF grid coil

Band 2 RF grid coil

Band 1 RF grid coil

Band 6 first detector grid coil
Band 5 first detector grid coil
Band U4 first detector grid coil
Band 3 first detector grid coil
Band 2 first detector grid coil
Band 1 first detector grid coil
Band 6 oscillator coil :
Band 5 oscillator coil .

Band Y4 oscillator coil

Band 3} oscillator coil

Band 2 oscillator coil

Band 1 oscillator coil

16 millhenries
306 henries, 100 ma.
30 henries, 50 ma.

Main power transformer

Audio output transformer to 4,000 ohms and 600 ohms.,
First intermediate frequency amplifier transformer.
Second intermediate frequency amplifier transformer,
Third intermediate frequency amplitier transformer,

200 ohms, 1/2 watt
20,000 ohms, 1 watt
30,000 ohms, variable
5,000 ohms, 1/2 watt

1 megohm, 1/2 watt
250,000 ohms, 1/2 watt
100,000 ohms, 1/2 watt
2,000 ohms, 1/2 watt
500 ohms, 1/2 watt +5%
200 ohms wire wound var. R meter balance
1,000 ohms, 1/2 watt
800 ohms, 1/2 watt
100,000 ohms, 2 watts
2,000 ohms, 1/2 watt
10,000 ohms, 1/2 watt
2,000 ohms, 1/2 watt



LEGENL (Cont.)

ZSIGN.TION SFECIFICATION
Ry7 1 megohm, 1/2 watt . .
8 250,000 ohm potentiometer audio level control
Ryq 1 megohm, 1/2 watt .
Rog 100,000 ohms, 1/2 watt
Ry 50,000 ohms, 1/2 watt
Roo 250,000 ohms, 1/2 watt
Rp3 5,000 ohms, 1/2 watt
Aoy 1,000,000 ohms potentiometer
25 410 ohms bleeder section
Rog 7200 ohms, bleeder section
- Roe : 6800 ohms, bleecder section
Rog 10,000 ohms, 1/2 watt
Rag 100,000 ohms, 1/2 watt
< Ry0 100,000 ohms, 1/2 watt
- R3y 2,000 ohms, 1/2 watit
R332 2,000 ohms, 1/2 watt
R33 50,000 ohms'. 1/2 watt
Rig 10,000 ohms, 1/2 watt
R34 5,000 ohms, 1/2 watt
R3q : 1,000 ohms,1/2 watt .
R3g 100,000 ohms, 72 watt
R3g ' 50,000 ohms, 1/2 watt

J1 Headphone Jack
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. SERVICE NOTES FOR THE
' RME-69 RECEIVER

CHAPTER 1
| ALIGNMENT

One of the first evidences of misaiignment in a receiver is low over-all gam of the
receiver, In the RME-69 Receiver this is evidenced by low meter readings on signals
which were formerly capable of producing higher meter readings, Due to the tremendous
gain available in the audio system of the RME-69 RECEIVER, a misalignment 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 position and -
still obtain high values of audio output. Misalignment, however, does not affect the
circuits of the audio amplifier and has solely to do with the intermediate frequency

- amplifier and, to some extent, the radio frequency amplifiers. Principal among the
contributions to low gain is the part which the intermediate frequency amplifier plays
in providing over-all sensitivity and selectivity of a satistactory order.

: Misalignment of the radio frequency section (principally that part of the section which is
made up of the high frequency oscillator) is the control of the receiver calibration. This
also is susceptible to certain outside influences which can gause variations to such a
degree that the stated calibration of the receiver is changed to other values. However,
this effect is not a common effect and usually the calibration of the receiver, .unless

' tampered with by inexperienced hands, will remain very close to its stated value
e indefinitely. S '
: This loss oi gain when occuring in the radio frequency section of the receiver is usually
- due to the fa ct that the oscillator has been grossly misaligned so that it is apparent in
the frequency calibration of the receiver, In other words it might well be said that a
loss of sensitivity in the receiver occuring simultaneously with a wide-spread condition
of off calibration might indicate the fact that the loss of gain is caused by misalignment
of the radio frequency section of the receiver.

"~ On the otlier 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 the low gain is the

misalignment of the intermediate frequency amplifiers relative to the trimming -
' condensers of tbe intermediate frequency ampliﬁer transformers. : o

" Itis for the purpose of realignment of these intermediate frequency tranaformers 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 is not set according to any arbitrary calibration on the test oscillator itself

"sinceé it'has been found that commercial test oscillators for service work vary

" .. considerably, at least to an extent which will not permit proper alignment of a commun-
ication type receiver in which is installed:a quartz filter, It is therefore better if no
test oscillator is had, since a broadcast station of constant signal strength will
- furnish adequate test signal for alignment of the intermediate frequency amplifier, using
the quartz filter for establishing the proper IF frequency as indicated in the following
procedure.

J
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The meter on the RME-69 receiver af fords an excellent method of indicating the peak

alignment of each of the transformers. The location of the three intermediate frequency. 1
amplifier transformers, T-3, T-4, and T-5 is given on Figure 4 of the illustrated sheet '
attached. The two padding condensers located in each of these transformers and

acceseible through apertures in the top of the shields can also be seen.

" (

_ AOUI'LINE OF PROCEDURE FOR CORRECT ALIGNMENT OF THE lNTERMEDIATE :
v FREQUENCY AMPLIFIER TRANSFORMERS OF. THE RME-69 RBCEIVER. -

_--The mtermediate freque:cy ampliﬁers in the RME 69 Recelver are designed for a

frequency of 465 KC. Since these receivers are always supplied with a quartz crystal
filter, it is essential that the intermediate frequency amplifier transformers be
accurately aligned with the crystal frequency. Crystals are supplied in frequenciesi-
slightly at variance from the above stated value of intermediate frequency by an amount
not greater than one kilocycle plus or minus 465 KC, Rather therefore than align the
intermediate frequency amplifier stages of the RME-69 to a set frequency of 465, it is
essential that the alignment be done in conjunction with the quartz filter so that

. . alignment be done in conjunction with the quartz filter so that alignment of the inter-
-i.mediate 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, ma imum
results will be obtained, The use of any other process of a general type will produce
inferior results.

The first step in the alignment procedure is to tune in a broadcast station, preferrably )
in the low frequency portion of the broadcast band, The signal should be one of medium

'signal strength so that the R meter indicates a signal level of R9 or slightly less. If

no station of this amplitude is available but a stronger station is available, a reduction

in the efficiency of the antenna by the connection of a short wire to the antenna post may

help to bring the signal strength as indicated.down to R9., Usually between 550 and 800

‘KC in most any territory a station can be received at most any time for this test and

adjustment.

~ When the station has been chosen, let us assume that its frequency is 700 KC, the next

step is to slightly detune the main tuning control so that the frequency reads approximately
715 or 720 KC. ' This of course will tune the station out. It does not necessarily have to
be the frequency mentioned or the exact frequency of detune, but the general procedure

is to tune the main tuning control slightly higher than the chosen station so that it may

be brought back to resonance by decreasing the gcale reading ot the hand-spread concrol.

1_ This is done merely to provide vernier tunlng. N

l Ly

‘ 'With the station chosen and resonated on the band-spread scale, the crystal ﬁlter 18

switched to the series position which is the middle position of the three available. The

. band-spread scale is then adjusted with respect to the signal so that a maximum meter :. .

reading is obtained. ' This procedure is one which requires patience and accuracy of
adjustment since the receiver is ultra sharp with the crystal filter in and there will be

- one definitely sharp peak indicating crystal resonance. The receiver should be tuned .
- to this peak and:left on'it during all adjustments to be made regarding the intermediate

frequency amplifier.

} <
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~ When this peak has been tuned to and the meter is at maximum reading, a small.

N standard intermediate frequency trimmer tool of the insulated screw-driver type should
be used, Then the control "E", Figure 2A, should be set so that the condenser it

- adjusts is set at 50% mesh, Then, without particular attention to a course of procedure

in tuning, any transformer may be adjusted at any particular time, the important factor
being that they all be adjusted so that the R meter is brought to and left at a maximum
‘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 No.1 transformer
 and align in sequence No, 2 and No. 3, All adjustments should be made as before :
mentioned so that the meter reading is maximum, o '

Itis advisable from time to time to make sure that the signal is stlll adjusted to peak
resonance of the crystal by slightly varying the adjustment of the band-spread control.
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 re eiver is in péak adjustment and the crystal aligned with it for maxin)um effect-
iveness in filter action. _ .

RME-69 RECEIVER INTERMé.mATE FREQUENCY
AMPLIFIER ALIGNMENT WITH SILENCER INSTALLED

. The general procedure for alignment of the intermediate frequency amplifier as described
above also applies to receivers in which the LS-1 silencer has been installed, Preliminary
' adjustment as above described should be made with the silencer threshold control set at -
maximum clockwise position, of rotation. When the intermediate frequency transformers
have been aligned as outlined, the silencer transformer may be peaked by turning the band -
switch to No, 6 band on the receiver and tuning in and resonating the frequency band
around 30 megacycles so that the receiver is sensitive at that point. Thenunder conditions
of automobile ignition interference the silencer control should be set to maximum coutiter-
clockwise rotation positicn and the small screw accessible through the hol in the noise
rectifier transformer located on the silencer auxiliary chassis should be adjusted for

a minimum response, of the interference noise. This insures accurate alignment of the
noise amplifying system with that of the intermediate trequency, a condition which must
necessarily exist for etﬁcien: silencer action.

cmn T}

After the intermediate frequency amplifier has been aligned as per the instructions under
the article concerning intermediate frequency transformer alignment, a check of the
~_Pphasing of the crystal filter should be made. Tune in a broadcast station, preferrably
on the low frequency end ot Band 1. ,Then tune the main tuning control slightly to the high

: frequency slde of lt, say 10 KC or more higher in freguency than the selected smtion.

. 1:' ": *Then resonate the station again by means of the hand-spread control. Next set the. cryetal
.. switch to the series position as indicated on Figure 2A by the position "S" on control "B".
‘. Now vary the band-spread control as may be required to produce peak reading of the

signal on. the R meter by resonating with the crystal resonance peak

..
e N
. . & R
r f~'.3 .
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With this setting achieved, vary the dial Number 1 slightly higher and slightly lower by
five kilocycles as can be approximated by the calibration ofthe dial (one half division
reach’ way since one division is representative of 10 kilocylces) ‘and notice the drop in the
- R meter reading. The drop so achieved by varying the settmg of Dial 1 five kilocycles

:above and below the selected signal should be productive of an R meter drop of 40 db, or
gteater. In other words, if the signal when resonated.produces an.R meter reading of
-60 db, on the R meter scale, setting the dial Number 1 five kilocylces higher in

. -frequency than the frequency of the signal being.used should make the R meter fall to 20

R '

db; or less, Similarly, setting the dial Number 1 five kilocycles lower in frequency than
the station being used, the R meter should again fall from 60 db. on the scale to 20 db.
or less. Should it fail to do this, the phasing condenser (€-1, figure 4) should be
adjusted and a test made as just described by five kilocycles above and below adjustment
of Dial 1 untﬂ the proper variation in the R meter is achieved.

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

NOTE: - The above paragraph applies only to receivers built prior to February 1, 1938,
t-. The design -of the crystal filter has been changed to a variable phasing type of
- - filter, There is, therefore, no parallel position of the.control "B", The crystal
- is either off or it is in the circuit, It is off when it is against the stop in the
- maximum counter-clockwise position.

CHAPTER 11
ALIGNMENT OF RADIO FREQUENCY SECTION OF THE RME-69 RECEIVER

Ahgnment of the radio frequency section of the receiver will affect principally the
calibration of the receiver. Within certain limits this of course will also affect the
sensitivity, A small variation in frequency (up.to, 2%) will not materially reduce the
sensitivity of the receiver although they of course will show up as variations in the
calibration as indicated by the required setting of the main tuning dial indicator.
Correction for any Variatlon in cahhration can be made by following the suggestions
outlinedbelow.‘ S e : . : PO

Band l includes tbe frequenctes between 550 and 1500 KC For band one ;hex:e are two

; frequency adjustments for adjusting the indicator .to proper calibration. One of these, Cg,

s adjusted as indicated on Figure 4 through the top of the shield and just in the rear of
the main tuning condenser assembly. Just in front of this aperture and on the main tuning
- condenser assembly is C¢ which is used to adjust the frequency for the high frequency end

. of Band 1, The procedure is 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 respect it will partially cover the..
top half of the numberals indicating the different tuning bands on this scale. In other
words, the line /7;



-5-

which boarders the semi-circular scale at the extreme counter-cjockwise position should rest en the
top edge of the pointer as it is turned to mgxtmum counbr-clockwue rotation and the condenser
plates are at full mesh, S

The nexf step is-to choose a sfcnon ora ssgnol 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, For
example: There is a station available with fairly good slgnol strength 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 recelver is considerably out of calibration of course the signal will not be received.
However, leave the indicator at the correct frequency of the signal being used for the test and set
the band-spread control to a reading of 160 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
accruafely the frequency of setting.

Then by means of condenser C2 (Figure 4) accessible through the trimming hole in the oscillator shield
can for Band 1, adjust until the signal is brought in with the | pomter set at the proper frequency, Then
choose a s:gnal at about 1200 or 1300 kilocycles, and set the main tuning dial indicator to the correct
frequency for that signal and bring the signal frequency setting of 700 KC to make sure that the var-
iation of Cy has not made some slight change in the setting for the lower frequency calibration point
and it may be necessary fo readjust Cg slightly again. Then in order to make certain of the accuracy
of both settings, return to the frequency chosen between 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

- Cr, Cqs Cps Cor Cn, (Figure 11-B) respectively, High side beat is used on cH frequencies in the
RME- q9 Receiver which means that all of the condensers Cp, Cq, Cp, Co, Cn, must be set to the

lowest capacity setting which will provide a beat and the proper cahbrohon 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

Band 4: 7 megacycles, 9 megacyles, 11 megacycles, 13 megacycles
Bond 5: 14 megacycles, 15 megacycles, 17 megacycles

Band 6: 30 megacycles o .

After the calibration has been made occurafely on all of the frequencles, or if the receiver has been
found to be occurctely set insofor as its calibration is concerned on all frequencies, the trimmers Cp
and Ca have o distinct effect upon the RF grid circuits for bands 5 and 6 respectively, They are
adjusted as follows: With a steady incoming slgnal onbetwean 14 and 15 megacycles and the most -
, effective setting of the control "D" for signal in that region, and with the antenna connected, the
_condenser Cb is adwsted for maximum meter reading. With these same conditions existing on 30
megocycles, with the band switch set on bcmd 6 and the antenna connected, Ca is adjusted for
maximum response on a given steady signal. . All other frimming and adjusting is done manually by
means of control "D", Figure 2-A, and is a variable RF amplifier and detector grid padder which
_<an be critically adgusted for peak resonance af any frequency it is desired to tune to.

.
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It is of importance to note the setting of the condenser C¢ (Figure 4). This is the antenna
" coupling condenser used when the' receiver is'set to’ Band 1, Tt as well as condénser "c"

.. (Figure 4) should be set ta practically its minimum capacity in order to provide'constant

alignment and proper coupling to the antenna when using Band 1, Excessive capacity in

~ the condenser C, will cause misalignment of the RF amplifier and hence promiscnous
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 somwwhat contribute to the same result but will, more than
that, reduce the sensitivity on the broadcast band, When the receiver leaves the factory,
" they are set at a very small capacity and should not be set at any other capacity or
rnaterial reo.zction in the efiiciency of operation will be produced )

Whenever the receiver is gone over for alignment, it is well to remove the dust cover
from the condenser assembly and inspect the permanence of position of the rotor plates °
of the ganged condenser controlled by the knob "D", This is located between the two main
variable condensers and is located underneath the dust cover which is removable by
unscrewing the four acorn nuts holding it down on the condenser assembly, Some times
the rotors become loosened and misplaced angularly with respect to each other. 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 sensitivity of the receiver and destroy the preselection, thereby reducing the image’
frequency rejection and also the sensitivity, especially on the high frequency bands.

~ The padders Cp and € (Figure 11-B) materially contribute to the image signal rejection
on the bands 5 and 6. Special care should therefore be taken in the adjustment of these
condensers when the receiver is aligned. . :

CHAPTER Il

ADJUSTMENT OF THE BEAT OSCILLATOR
' (Control C, Figure ZA)

The beat oscillator has its frequency adjustable on the panel by means of control "c",
Figure 2A. This control is normallyset for zero beat with the condenser -C, set at 50%
mesh. If it is found that zero beat does not occur or that the beat oscillator is not
beating with the intermediate frequency to produce an audible solid beat, it is probably
due to the fact that the beat oscillator is tuning to a frequency other than the intermediate
frequency of the receiver. This can be remedied by the following procedure' -

~ Set the Band Switch to position Number 1, and tune in a broadcast station so that it reads

* * ‘maximum on thé R meter, With this condition existing, snap on the beat oscillator switch

" “I" (Figure 2A) or in the case of a receiver with built-in noisé silencer, the switch-"I" is
"at the left under the headphone jack. (See Figures 2A and 2B). Then by making certain
that the condenser Cy is set to 50% mesh, the condenser Cy on the diagram (Figure 16

and Figure 4) and located in the beat oscillator compartment just below Cu (Figure 4) 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 zero beat is achieved with the signal tuned in as before mentioned
When this is achieved, variation of the beat oscillator from minimum to maximum mesh
will give a total beat frequency variation of eight kilocycles (Plus or minus 4 kilocycles
from zero beat.)



-7-

CHAPTERIV. .

- Tt ot : 3ot . ¥ . ».‘ B S

 NOISE: ITS CAUSES AND A MBTHOD oF ELIMINATION

- i Noisy operation of a recelver can be caused by several things. Prlncipal among these

_are loose elements in a vacuum tube, poor seating of the tube in itg respective socket,
and a loose 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 cause or other have become bent into such a position as to occasionally
contact and change the circuit conditions to an extent wiuch produces overall receiver
.noise, - e g

. The first trouble of course has an obvious remedy in the replacing of the tubes, The
- second also has a sinple 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 with the base directly against the socket material.

The third condition can be checked by examination and observation, ‘If thé connection
which is poor is in a DC circuit it will usually cause a variation in the DC voltages as can
be measured by a meter and checked with the values herein given for the proper voltages
at the various points in the radio frequency and power circuits of the receiver, 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 outline is given below for a simple procedure which will
save time and be very thorough in method 80 that many intermittent troubles can be
located easily and quickly. o

R
R LT

The fourth cause of the trouble can be located in the same fashion as suggested for the
intermittent contact since it in itself is of that type of trouble. Before any investigation
of the receiver itself is made, the antenna connections to the receiver must be removed
in order to insure that they are not causing tbe trouble by allowing outside interference
to be picked up.

When the antenna loads have been disconnected so that it is made certain that the noise.
if ts still continues, is not being caused by any variation in the antenna circiit,” a general
procedure can be carried out which will isolate all four of the types of noise described’
above 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 portion of
the circuit.

METHOD: Resonate the receiver so that it is all adjusted to peak tune as will be :
evidenced by the receiver noise itself. ' Then remove all of the tube shield caps from the
radio frequency amplifier, the detector, the two intermediate frequency amplifier tubés,
the 6B7 tube. Then by means of a padded tool of some kind--a rubber stick, or something
which will not in itself make noise upon contact with the metal parts of the receiver--the
receiver -should be gently tapped in various parts in order to determine whether or not-
tapping on certain parts of it will cause the noise to occur more readily than on others.
This will give also an 1dea as to the localization of the source of the noise., The tapping
should be continued in this place found to be most etfectlve in the production of the noise
by carrying on the following succession of tests: . :

4
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Take a . Imfd paper by-pass condenser with good clean leads on it, and solder one lead

to the ground or clip it to the ground of the chassis of the receiver. Then, continuing the
tapping of the place found to be most productive of the noise, connect the other iide of
the . 1 condenser first.to the grid cap of the first radio frequency amplifier, then to the grld
cap of the first detector, then the first IF, rhen ‘the second IF, and so forth, until the noise

is stopped, When it is place on a grid cap which suddenly’ stops the noise, it is indicative

. of the fact that the noise Is caused by the stage just ahecd of the tube which when shorted
stops. the noise. For Instance, there Is a loose connection in the plate circuit of the first
radio frequency cmpliﬂer tube, ‘and it is found that by tapping the receiver of the main
condenser cover, the noise is readily produced and continued, By continued topping of this
part of the receiver (even with several fingers of the hand) the first grid is bypassed to
ground by means of a .1 mfd condenser. However, the noise continves. This indicates that
the noise is probably not being caused in the grid circuits of the radio frequency nmplrf' ier tube,
The condenser free lead is then connected to the grid cap of the first detector tube in which
position the noise stops, indicating that the trouble is undoubtedly caused just preceding
the gnd of the first detector tube but not preceding the grid of the radio frequency amplifier
~ tube since by-passing the - gnd of the radio frequency cmp"frer tube to ground did not stop

. the noise.:. .

‘Another condiion may be also caused by the fact that by by-passing the grid of the
detector tube and the radio frequency tube the noise was not stopped, but it did stop when
the by-pass was applied to the grid of the first infermediate frequency amplifier, This
indicates that the difficulty is just preceding the first intermediate frequency amplifier.,
However, it does not necessarily mean that the loose connection or the trouble is in the |
first detector tube since-it might be coused by a variation of contact in some part of the, -
oscillator tube. Therefore the oscillator tube shield cover should be removed, and the
,_by-pcss lead applied to the grid of the heterodyne oscillator between the filter pack and
the broadcast band oscillator coil just ot the rear of the main tuning condenser assembly,
‘and if this stops the rrouble, it is Irker that the noise is being caused in the escillator
circuit, However, in any case, the noise will be localized in the oscillator and first
detector clycuits, This same thing can apply to any part of the receiver. |t is merely
: menﬁoned here to describe the prlncrple involved which is merely a process of eliminating
....various parts of the circuit until the noise is eliminated and if it is done, step by step, the
' vcrlous steps can be accounted for as elther being free of the cause or as causfng the -
nolse in rhemselves..w 8 o

“In fhis connecﬂon, |r mlghf clso be wall to say here that ofren times such noise is caused.
by variable contact between tools on the bench lying near the receiver, especiqﬂy if

a sheet metal ground plate is used on which to test the instrument, 1 t will also be found
. that a screw-dr!ver or palr of pliers lying on a metal ground plate on top of a test bench
_will, when the table is jarred, cause a variable contact and hence a "staticky” effectin’
the receiver. Therefore it should be made certcm that the "stcmcky" effect or the...

-------

"‘vcruable contact wath ground porentral plcres or lecds when this work is being carried on,

CHAPTER Vv

~ ~ RECEIVER INOPERAT!VE
‘Of course, the ﬁrst rhmg to do in case of an inoperative receiver is to check tbe voltages
as given in the list in this instruction booklet.
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Another-short check which can be given immediateiy upon finding the receiver dead is to
remove the shield cover from the 6B7 tube and without touching any metal part with the

.».,body, apply a 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 clock-wise position so

... .that the audio level is adjusted for maximum output, A squealing tone should be received,
_ or, atleast, a loud hum showing that the difficulty lies ahead of the audio system, and
“routing test oscillator checks can be made on each stage by applying the output of the
~.oscillator to the grid caps and noting the results on the level meter of the receiver.
.,.'IMPORTANT In order to prevent shorting out the AVC system when connecting the
,__f test osgillator, output leads to the various tube grids, inserta‘,l;.fd, condenser in
" . series with the connection to be placed on the grids for test purposes.

If accurate signal generators are had for the testing of these receivers, the following
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 reading of

R7 on the R meter. An R7 reading on the meter should be produced by applying 2, 000
microvolts to the grid of the first intermediate frequency ampli.fier as just described.

With the band switch set to Band 1 and the main dial set to 1,000 kilocycles or one mega-
cycles on the main tuning scale an input of thirty to 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 attentuated signal

generator which can be used to crive a calibrated output,” Since most service generators
are not calibrated, this material cannot be used with them,

Signal generators such as the laboratory type General Radio Signal Generator and the

Ferris Microvolter which are accurately calibrated to deliver outputs in known values
of voltage can be used to advantage in quickly determining the alignmeiit’ of these receivers.

'if the receiver is dead, and the. R. meter does not fall to 2ero it is indicative of a loss of

load on the B supply to the intermediate frequency and radio frequency amplifiers. A

- defective tube which loses its.heater continuity, in other words. which burns out, or a

' tube which loses its omission, win reduce the ioad on the meter bridge circuit so that

. ;: screen on any of. die tubes will be productive of the same difficulty as’ evidenced by the

Iy

high scale meter reading, A tube which has become loosened in its socket o that its
contacts do not make proper continuity with the socket connections, principally the plate,
cathode, and screen connection, will'also sometimes openup 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 plate current "drawn by the amplifier tubes will of course cause
the R meter to read up on therscale,;:In a condition which causes the R meter ‘to read up
on the scale and which cannot be compeosated for by normal adjustment of the’ carrier
level ,motor ,cgntrol on the rear of the receiver chassis, itis probably due to aloss of

5 circuit continuity in the RF or IF ampiifier stages. Checking of the cathode voltage,
screen voltage, and plate valtage . atthe tube socket connections on each of the stages will

probably determine which tube is at fault, A tube which is not dtawing current will show
plate and screen voltage probably but will show either "no cathode voltage" or if the
external cathode circuit is open, it will show an extremely high cathode voltege. Proper
values af these voltages are given ja the table appended to this service booklet.
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CHAPTER V] /
CONDNO@ISINDICATING LOSS. OF AUI‘OMAT!C VOLUMB C‘ONTROL

- The prmcxple resul; of loss ot automatie volme control wm be the garbled output of

. the overloaded blocktng condition caused on sgrong stgnals when they are tuned to exact
. frequency. Loss of automatic volume coptrol can be caused by either a ground anywhere

__ on the automatic volume control system or mal-adjustment of the 2nd IF amplifier
output transformer T-5. Since proper adjustment of this transfar mer TS is necessary
in order to provide the diode elements of the 6B7 tube with full driving energy in order
to produee 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 amplifier tube and T-5 is misaligned to a point where
it does not provide adequate automatic volume control voltage, the overloading-blocking
condition which causes the audio output to become badly garbled will be noticed, Similarly,
as before mcntioned, any ground on the automatic volume control supply circuit will
probably cause overloading on strong signals.” Even a resistance of 250, 000 ohms
caused by leakage to ground will destroy full AVC action. This same effect can be -
nouced by turning the manual gain control to a point where the switch controlled by it
just snaps on, shorting out the automatic volume control. In this position, the amplifiers
. do not have sufficient grid bias to prevent grid current flowing in the last intermediate

- frequency amplifier and the same effect will be noticed,

: 'It will be necessary. of course, to conttnue rotation of the manual gain control to raise
the bias to a point where the signal input to the later stages of the amplifier is not

excessive and will not cause rectification or grid current to flow in the respective grid

circuits of these tubes,

Distorted output can also be caused by a defective 6B7 tube or a 42 amplifier tube. Loss

of bias on the 42 tube will of course produce excessive distortion. A continued predomi-

nate muffled bass output may be indicative that the tone control which is connected 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 condenser directly from grid to ground, The

- tone control resistance R+24 is a potentiometer type resistor having a total resistance

.. of 1 million ohms. When set so that it provides a 1, 000, 000 ohm resistor in series with
.01 condenser across the grid to the 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 between the 42 grid and ground, the

i _receiver audio characteristic is cut otf rather abruptly around between 1,000 and 2, 000

. cycles. . et o
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- 'Hum can be classiﬁed in two groups' One type of hum is that which is caused by the

.,Afilter of tbe receiver and is applied to the tube circuits in such a way that it is repro-

duced continuously regardless of signal 6T whether there is any output to the receiver or

... not. ‘This type of lum s almost always due to a defective filter condenser and can be

S remedied of course by replacing the ﬁlter hlock or at least shnntlng the defectxve section
‘ with a. goodoonﬂenser. L

AR
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There is another type of hum which appears only with signal, This type of hum can be
caused by two things: . The most common source is-a poor ground. A ground in which
~ considerable alternating current from the supply mains is circulating and which is by some
~ non-linear characteristic of the ground system modulating the radio frequency circulating

- in that ground will actually modulate the carrier before it is 1mptessed on the receiver,

The source ts a defective tube, Either one of these two hums are noticed only with signal,

: CHAPTER VIIL.- . - -
NOISE CAJSED BY FAULTY VARIABLE CONDENSER

The several variable resistors in the receiver can with age cause some noise during rotat-
ion, The remedy for this of course is the replacement of the control. All controls of this
type, depending upon the design, have a certain life as does any type of rotating equipment,
In the rotation of control "H", (See Figure 2A) one other factor may enter in with age to
cause noise during rotation of the shaft. This noise may not be due to the rotation of the
resistor itself, but due to some slight eccentricity in the control shaft which produces a
variable contact on the jack switch., The contacts of the jack switch ehould be closed when
the control "H" is in toward the panel, and they should be open when pulled outward from
the panel, There is one exception to this and that is in a receiver with a special jack
switch for the operation of an external relay, In this case, there will be one center contact

on the switch which is connected to the grounding blade of the awitch when the rod is
pulled out, These conditions can be guaranteed by observation of the switch and adjustment
of the blades by means of pliers and screw-drivers so that they operate as described,

- . CHAPTER IX
FREQUENCY msmmmr

Frequency instability can be caused by a number of factors. Principal among these factors
is the oscillator tube itself, Excessive drift or rapid fluctuation due to vibration can be
caused by the oscillator tube itself, Replacement with a satisfactory tube will remedy the
situation. Another cause of instability can be tight bearings on, principally, the main
tuning condenser, If these bearings are so tight that during normal heating of the instru-
ment, causing expansion of the metal parts, the shaft is warped, it will cause excessive

: ~ drift. The normal frequency drift of the received in the first thirty minutes of warming

up is between 8 and 10 kilocycles at fifteen megacycles. At lower frequencies the drift is
proportionately less and at higher frequencies it is proportionately greater. Values greatly

... in excess of this are not normal and are caused by either poor grounding contxcts on the

coil assembly and the coil shield and coil switch assembly underneath the chassis or a
defective oscillator tube, a defective oscillator grid coupling (€-33, Figure 4) whichis a

.. small mica condenser miounted on the 'bakelite terminal strip on the end of the main tuning -

. condenser., Correction for the main tuning condenser tension as a cause of the frequency
. _drift can be reduced by releasing the tension on the rear bearing of the main tuning -

condenser so that the condenser has freedom of rotation not to the point, however, which
will a].low it angl end play whatsoever, since this will be productive of very erratic tuning.

This same tightness in the bearings of the condenser can also cause backlash in that it
will produce an excessive lead on the spring loaded gears of the dial drive and give an
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apparent "rubbery" action at the knob, A poor contact m the oscillator section of the band
~ switch or in the band circuit wiring will also be productive of frequency shift, usually of
-+ the rapid type which will produce a wavering of the signal 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 one band tuned in a station, It should always be

.-« 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 putting it
back again into the same position sauses a shift in frequency, it is probably due to the
switch contacts themselves and can be improved upon by increasing the pressure of the
collector ring which presses the small contactor lug up against the fingers of the switch,
The collector ring is on the opposite side of the switch from the fingers which are the
contacts on the switch,

CHAPTER X
MICROPHONICS

Microphonics are usually due to the fact that some element in the receiver is subject to
variations in its electrical characteristics when placed in a strong sound field or in a field
where there is considerable vibration. This means that if the receiver is responsive to
vibrations and jarring by producing a ringing tone when a signal is tuned’inor setting up a
howl under the same conditions it is more or less microphonics. All receivers are micro-
phonic to a certain degree, depending upon the tightness of the coupling between the speaker
and the receiver itself, Oftentimes a defective oscillator tube will be productive of
considerable microphoning dction, This is evidenced by the fact that the slightest jar when
a signal is tuned in, especially on the very high frequencjes, will produce a 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 itself, This type of difficulty can be reduced to a very low point by
changlng the oscillator tube, ,

There is one other element in‘the receiver which is also subject to a microphonic action,
and that is the main tuning condenser, These plates act like small diaphragms when the
sound intensity is very large and wibrate causing a shift in the tune of the receiver at'an
audio frequency.  The action is dependent again as before upon the tightness of coupling
- -acoustically between the speaker and the cabinet of the receiver, Usually breaking a stiff
. physical contact between the cabinet of the speaker and the receiver will reduce the howl
and it is almost certain to stop if the sound from the speaker is made to emerge in a

~ direction which’ wﬂl ot impinge upon the speaker housing iself, These effects are notice-
~..-. able more with the crystal in the series position where the selectivity is very high and also

-z at the high frequencies where a possible frequency variation by varying the position of

elements in the receiver is the greatest. Howling will be set up easiest when the tuning is
not exact, : That is, when the station is not tuned axactly at resonance. Thereforgbpyart
providing positive tuning adjustment on the carrier the howling will be set up quite easdy.
Experience in accurate tuning is productive-of the a very minimum of acoustic coupling
as evidenced in the form of a micmphonic howl.



-13- |
CHAPTER XI ' ‘ T

TEST VOLTAGES OBTAINED AT VARIOUS POINTS IN THE RECEIVER CIRCUIT
(Measurements made with voltmeter having internal resistance of 1,000 ohms per volt.
Instruments with other internal resistances give entirely different readings) Note:
Line voltage should be 115 v, .

CORRECT VO_LTAGE .CORRECT VOLTAGE
(Switch "H" in to-  (Switch "H" pulled

PLACE TEST PRODS BETWEEN -

ward panel) outward fm.panel)
Ra‘df;' frequency amplifier plate and ground, 240 volts 0 volts -
Radio frequency amplifier screen and ground 100 volts 0 volts
Ra’dio frequency amplifier cath;:de and ground 3,2 volts 0 volts

" First detector plates 240 volts 0 volts
First detector screen and ground 75 volts 0 volts
First detector cathode and ground 3.5 volts 0 volts
First intermediate frequency amplifier

~ plate and ground 250 volts 0 volts
First intermediate frequency amplifier
screen and ground 100 volts 0 volts
Intermediate frequency amplifier cathode
and ground 3.2 volts 0 volts
(The same voltages apply to the second inter-
mediate frequency amplifier tube elements)

687 ;alate and éow& ' - 115 volts 145 volts
6B7 screen and ground 25 volts '35 volis
42;plate and ground 2184 voltsl 280 volts
42 screen and ground . . 248 volts . 220 volts
42 cathode and grouﬁci 16 volts 18 {irolis |
80 rectifier filament and g.round. 258 volts 335 volts
Oscillator plate and grc;undi | 248 volts 0 volts
Oscillator scx;eén and érouﬁd 115 volts 0 volts



TEST VOLTAGES (contd,)

PLACE TEST PRODS BETWEEN.

Beat oscillator plate and ground

v e s s

Beat 'os’c‘ilila‘t‘bx‘ screen and ground

" The voltagé across R-31 =

14

CORRECT VOLTAGE CORRECT VOLTAGE

(Switch "H" in (Switch "H'" puiled
toward panel) outward from panel)
180 volts o 210 volts |
100 volts” | 130 volts
14 volts 10 volts

These ivoltages are subject to a'ﬂuctuation of plus or minus 15% without indication of

material difficulties,

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

MEASUREMENT MADE BETWEEN -
A-1 and ground

A-2 and ground
RF amplifier grid to ground

First detector grid to ground

First IF grid to ground
Second IF grid to ground
Oscillator grid to ground
Beat oscillator grid to ground
6B7 grid to ground

Monitor post to ground

Oscillator’ section of band-spread -
condenser and ground

" Cathode of 6D6 oscillator to ground

CONTINUITY CHECKS

CORRECT RESISTANCE VALUE

Infinite, all bands
Infinite, all bands
1.25 megohms 120%
rBandl -- 3.5 ohms ;.
( Band 2 -- 1.5 chms
( Band 3 -- .8 ohms
( Band 4 -- .3 ohms
( Band 5 -- Less than ,2 ohms
C Band 6 -- Less than ,2 ohms
1.5 megohms 120%
1.25 megohms *'20%
50, 000 ohms *20% -
100, 000 chms “'20%
(* Should vary from 50, 000 to 30, 000 chms
( between minimum and maximim rotation’
(_ of the control "H"
O resistance (Control "H" in.) Infinite
resistance (Control "H" out,)
(" Band 1 -- Infinite »
( Band 2 -~ .8 chms -
( Band 3 -- .5 ohms
( Band 4 -- ,2 ohms
( Band 5 -- Less than .2 ohms
(_Band 6 -- Less than . 2 ohms
(*Band 1 -- .75 ohms .
( Band 2 -- .3 ohms
( Band 3 -- 2ohms o
( Band 4 -- Less than +2 ohms
( Band5 -- Less than .2 ohms
tBand 6 =- Less than ,2 ohms
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LEGEND OF RESISTORS, CONDENSERS, CHOKES, AND TRANSFORMERS OF RME-69
RECEIVER SCHEMATIC DIAGRAM, (See Figure 12)

DESIGNATION
Ca and Cb

Cc

Cd

Ce

Ct, Cg, Cj, Ck
Cl, Cm

Ch

ci

Cn, Co, Cp, Cr
Cq _

Cs

Ct

Cu
Cv

C1
C2
C3
C4
C5
Cé6
Cc7
C8
Cc9
Ci0
Cli
Ci2
C1i3
Ci4

Ct5
C16
Cc17
C19
C20
c21
c22
c23
C24
Cc25
C26

SPECIFICATION
30 mmfd. adjustable mica padders
30 mmifd, mica padder
Mica trimming condenser on center sectionof main tuning
. condenser. 50 mmfd, maximum,

Dual section resonator control. 4 mmfd, min, 30 mmfd max,
Adjustable trimming condensers in the intermediate

~ frequency transformers,
25 mmfd, midget air padder

30 mmfd, mica adjustable phasing consenser,

30 mmfd, adjustable padders,

70 mmfd, adjustable padder,

.0004 mica condenser shunted by 70 mmfd mica adjustable
trimmer,

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

70 mmifd, adjustable mica padder,

25 mmifd, variable air condenser,

.01 mfd, 400 volts

.01 mfd. 400 volts

.01 mfd. 400 volts

.01 mfd, 400 volts

.01 mfd. 400 vo!ts

.1 mfd, 400 volts

.1 mfd, 400 volts

.1 mfd, 400 volts

002 moonlded; mica condenser.,

.01 mfd, 400 volts

.1 mid. 400 volts

.1 mfd. 400 volts

.1 mfd, 400 volts: .

1" of shielded braid wrapped around plate lead of second
intermediate frequency amplifier tube, Approximate
capacity 10 mmfds,

.00025 mmid,

.01 mfd, 400 volts -

.1 mfd, 400 volts

01 mfd, 400 volts

,00025 mfd., moulded mica condenser.

20 mfd, 25 volt electrolytic

.01 mfd, 400 volts

" 12 mfd, 450 volt electrolytic,

,0001 moulded mica condenser
.01 400 volt electrolytic
.01 mfd. 400 volt



LEGEND (contd,)

DESIGNATION
Cc27
Cc28
Cc29
C30
C31
C32
. C33 -
- C34 '

.. C35

C37
S1,” SZ, 33 S4
SwW1
Sw2
Sw3

Sw4
SW5

11
L2
L3
L4
LS
L6
L7
L8
L9
L10
L1l
L2
L13
L14
L15
L16
L17
L18 -

RFC
CH1
CH2
T1

s
i

T3
T4
TS

<16 -

SPECIFICATION - -

.0001 mfd, moulded mica.
.01 mfd. 400 volt,
00025 moulded x5%

.1 mfd, 400 volts

.01 mifd, 400 volts

.01 mfd, 400 volts

.0001 mfd, moulded £5%

8 mfd, 450 volt electrolytic

8 mfd, 450 volt electrolytic

.00025 mfd. moulded condenser

Band change switch

115 volt line switch

Beat oscillator on and off switch

Switch operated by control! "H" for connecting monitor
circuit and opening B supply to amplifier stages,

Crystal switch for series or for parallel control

Cut-off switch for removing AVC action (operated in
tandem with R3)

' Band 6 RF grid coil

Band 5 RF grid coil
Band 4 RF grid coil
Band 3 RF grid coil
Bard 2 RI grid coil

and 1 RF grid cell
Bord 6 fizst detecior grid coil
Eand 5 first detector grid coil
Bard 4 first detector grid coil
fand 3 f£izst detector grid coil
Bzaa 2 first detzctor grid coil
Band 1 first detector grid coil
Baad 6 ouciliator coil
Band 5 oscillator coil
2and 4 osciilator ceil

" Band & csr:illator coil

Band 2 osctilater ceil
2znd 1 cecillator coil

1£ millkenries

30 henries, 100 ma.

3G kenries, 50 ma,
fain power transiormer o

Acdio cutput transformer to 4000 ohms and 600 ohms .

First intermediate frequency amplifier transformer

Second iriermeciate freguency amplifier transformer

Third tntermediate frequency amplifier transformer



LEGEND (contd.)
DESIGNATION

R1

R2

R3

R4

RS

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
R26
R27
R28
R29
R30
R31
R32
R33
R34

n

.7 -
SPECIFICATION

150 chms, 1/2 watt

20, 000 ohms, 1 watt

30, 000 ohms, variable
5,000 ochms, 1/2 watt

1 megohm, 1/2 watt
250,000 ohms, 1/2 watt
100, 000 ohms, 1/2 watt
2000 ohms, 1/2 watt

500 chms, 1/2 watt £5%
200 ohms, wire wound var. R meter balance
1000 ohms, 1/2 watt

S00 ohms, 1/2 watt

100, 000 ohms, 2 watts
2000 ohms, 1/2 watt

10, 000 ohms, 1/2 watt
2000 ohms, 1/2 watt

1 megohm, 1/2 watt

250, 000 ohm potentiometer audio 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
5000 ohms, 1/2 watt

1,000, 000 ohms potentiometer
410 ohms bleeder 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
2000 ohms, 1/2 watt

2000 ohms, 1/2 watt

50, 000 ohms, 1/2 watt

50, 000 ohms, 1/2 watt

Headphone jack.
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AME OPERATING INSTRUCTIONS

0 ' o000t

. Jumper "Y"
can usually
¢ omitted,

q&"'a»-__ ‘

SN

O
A §0Gn,
) Q,t\
0 C
t4 A oA ¢l

General Marconi connection. Oﬁtimum
o condition exists when a plus b= -

ALEN SA ete,
3’y 4

Optimum signal input to receiver
when a =

and feeder is

tapped at proper distance from center,
This antenna works cuite well usually
on even Larmonics also.

i

Optimum condition when a = ?Z-\. .

Not satisfactory for wide range frequency.
Excellent for any amateur band if a = 2,

i5 in the midcie of the band, For example:
ror 272 meter band antenna should be de
Cesigned for 14,200 KC, A approximately
33 feet. Directional at nght angle from
line cf wire,

Dimensions same as those of C. Antenna

good for one narrow band. (For’ example:
Amateur band). Is not directional,
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MODEL RME 69
RADIO MFG. ENGINEERS, INC. Chassis,Trimmers

Panel Vi
CIGRRR R R,C.CaCrCRRERERRGCC.C R RRR, ot 2T

2 gt [}

bty
AN

Lf; ;;\.

Lt

o e
A g

Nowal L
L e

1

CW Beat
Oscillator

Volume
Send-Rec.
Monitor
Control

H

Dial
No. 2

Band
Spread

G
Band
Switch

D
Reson.
ator

CaCpCoCn

Main
Tuning

F Dial
Manual  Na. 1

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

o

Head
phones
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EAE s 3
g8 35 8
<28 Ypi:
;S B%S
-
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MODEL RIME 69 .
Socket,Trimmers RADIO MFG. ENGINEERS, INC.
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MODEL RME 69
Chassis,Trimmers

- Panel View
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RADIO MFG. ENGINEERS, INC.
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Fig. 2A. Front Panel Layout of the Standard RME-69, AC Model.
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MODEL 69 AC Late ||

RADIO MFG. ENGINEERS. INC, MODEL 69AC Late Revised
Schematiocs

_0’66 "fc\ s/ 3 B z % i ' .
13 s N TR TR2 z . II
g o At - =| | [&) - @
3 y 3
L) ‘sreanen
22 22 T h 2
2% \ 3 =y : —on o

Az :.

1 - %‘
[ T '”JBLL \\ \\\

ki
v
IF PEAK 485 KC

ta ':..L::E'g—f{. [ '..*

L]
Cx

ML 69 SCHEMATIC CIRCULY —23
BC — LATE (:

RUEL 8% SORMATIC CIACUIT ‘ -23
RADIO MEG. ENGINEERS, Inc. Ac—LATE REYV/SED
St MARRISON STREFT FHORIA L INOAS

©John F. Rider, Publisher



PAGE 11-8 RME

69A

MODEL 89B , } .
SOhmt? RADIO MFG. ENGINEERS, INC.
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Schematic Diagram of RME 69-A for AC or Battery Operation
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RME PAGE 11-11

RADIO MFG. ENGINEERS, INC.

TEST VOLTAGES OBTAINED AT VARIOUS POINTS IN THE RECEIVER CIRCUIT (Measurements made
with voltmeter having internal resistance of 1,000 ohms per volt.
other internal resistances give entirely different readings) Note:

should be 115 v,

PLACE TEST PRODS BETWEEN

Radio frequency amplifier plate
and ground

Radio frequency amplifier screen
and ground

Radio frequency amplifier cathode
and ground

First detector pleates
First detector screen and ground

First detector cathode and ground

First intermediate frequency

amplifier plate and ground

First intermediste frequency
amplifier screen and ground

Intermediate frequency amplifier
cathode and ground

(The same voltages apply to the
second intermediate frequency
amplifier tube elements)

6B7 plate and ground

6B7 screen and ground

42 plate and ground

42 screen amd ground

42 cathode and ground

80 rectifier filament and ground
Oeeillatoryplate and ground
Oscillator screen and ground
Beat oscillator plate and ground

Beat oscillator screen and ground

The voltage across R-31

These voltages are subject to a flustuation

of material difficulties.

CORIECT VOLTAGE
(Switch "H" in toward

panel)
240 volts
100 "
3.2 "
240 "
75 "
3.5 "
250 .
100 "
3.2 "
115 "
25 "
244 "
248 "
16 "
258 "
248 hd
N 115 "
180 "
100 "
14 "

©John F. Rider, Publisher

Instruments with
Line voltage

CORRECT VOLTAGE
(Switoh "H" pulled
outward fm.panel)

MODEL 69 |

Voltage

0 volts

© © o o

145
35
280
290
18

335

210

130

of plus or minus 15% without indication

B

. |

—

|
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PAGE 11-12 RME

MODEL 70
Chassis,Socket PR \ ~
» ’ RADIO MFG. ENGINEERS. INC.
Trimmers,
Switsh Data
2 d . '3 .
. . o
spg B3 B g R - ¢
B -y @ S : D xm o @ T
OFX OO = [ plle] = O - w0 % ~ % (LN n -z
PR YEER N E! 08 ;»—:8 EZN %—i 23% ‘:gm '2-0"
Tl asss B IS oM VMmO B 3 O=o B BRE
T N N\ \ \ / / J \ J
5. ; ; g
PC JER
. 5.4
TRAKS. S
TRANS.
6K7G
4.17%4.18 Je l‘j?.
DAND 1%2 - AMF.
c. € .
05C. €OIL .5
£l I.F.
2.51 — 1
BAND 1 TRANS.
LOW FRZ.." 6K7G
TRIMMER -#1 1.F.
BAND 1%2 AP
FIRST DET:
GRID®COIL 1
4.1184.12_ XTAL
6K7G- —6J73
B.O. M DET.
B.F. 0SC.—|-
ALIGNMENT G
COND. 2.60 —gi‘(;.?.
B.O. AME.
ASSEBLY 3.7
. . 1 / i “XTAL SWITCH.
[ oo : , > —REC. WITH NOISE SUFP.
3o <a a . ~—- REC. WITHOUT NOISE SUPP.
R Y=t - o No2n ~— STAND BY.
SNe] wneE
Qo x nO -3 DO
Zom +2%o s
DOE oGO
SWITCHES INDUGTANCE.
3.1 3and Thange 3witch ..} Band 6 R.F. Orid coil 4,10 Bend 3 lat Deb. corl4.l Joat Ogcaillator coil
3'5 Band chang'e 3witrtn 4.2 pBand S R.F. Orid ccil 4.11 Band 2 lst Det. co314.20 30H 100MA Faltar choke
3.3 AVC on-off " 4.3 Band 4 A.Ps Grid co.l 4.12 Band 1 lst Det. coil4.21 30H 50 MA Falter choke
5.5 3eat Oscillator 4.4 Band 3 R.F. Grid corl 4.13 Band 6 Osc. coal RFC  10MH ReF. Choke
5.6 Band chonge switeh %5 Band 2 R.F. 6rid coil4.14 Band 5 0sc. coxl TRANSFORK XRS
3.7 Crystal switch 4.6 Band 1 R.F. Grid coil 4.15 Bend 4 Osc. coil —_——
3.2  Noias suppreasor 1+7 Band & lst Dot, coil 4.16 3Band 5 Osc. coil 5.1 Power transformer
and stand-by. 4.3 pand 5 1st Det. coil 4.17 3and 2 Osc. coal 5.2 Audio Lransformecr
5.9 Line swi%ch 4.2 Band 4 lst Det. coil 4.13 Band 1 Osc. coil 5.3  1.F. Transformer #3
A7 ~ONS DN 5.4 1.7 Transformer 2
BAND 2 asuﬁ PRBNIMEERS s sanp 6 5.5 1.F. Transformer il
gg'.;ggl. 0SC. 055 055. osc. osc. ,
2.4 2.48  2.47 2.46  2.45
119 i 2 4 t . BLZEER RESISTOR
MONITOR ]
SIITCH _
3.8
4.21
1~ FiLTER
R. C. Ve CHOKE
STRIP~
BAND 5 % 6
BAND 3 % 4 - 10 - 20
80-40 - - 0SC. COIL
0SC. COIL 4.1414.13
4.16%4.15
4.8 % 4.7
3AND 3 % 4 SAND 5 ¢ 6
80-40 - — =1} 0 - 20
DET. ZOIL DET. COIL
4.10%4.9 7 - 2.67
A7 N =268
=== / “1'll "2.69
BAND 3 & 4 : 2.41
80-40 - —_ ELECTROLYTIC
a‘ .F. COIL / / s\ FILTER COND.
4 xa.
3 : I —
7 / T > Y v N ] /
=3
A=) \ .
3.3 3.6 3.2 3.1 HEADSET
BEAZ OXC. . - . . . N3.4 JACK
sw. BAND 5 & 6
2.2 2.1 Yo 11
- FIG. 8 -- BAND 5 BAND 6 -2 R.F. gAIN
R.F. R.r. R-F. COIL
4.2 % 4.1
—
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RAD. MFG. ENG. PAGE 8-1
MODEL RME 69-B Batt.

RADIO MFG. ENGINEERS, INC. MDEL RME 69-A AC
' . or Batte Schematics

Fig. 16. “r~hematic Diagram of RME 69-B for Battery Operation

I IF PEAK 465 KC

Fig. 17. Schematic Diagram of RME 69-A for AC or Battery Operation
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SERVICE NOTES FOR THE
RME=70 RECEIVER

CHAPTER I

One of the first evidences of misaligmment in & receiver is low over-all gain of
the receivere In the RME=70 Receiver this is evidenced by low meter read=ings.
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 mey be possible to turn the volume control te
meximum output position end still obtain high values of audio output. Misaliga-
ment, however, does not effect the oircults of the audio amplifier and has solely
to do with the intermediate frequency amplifier and the radio frequency amplifiers.
Principal esmong the contributions to low gain is the part which the intermediate

frequency amplifier plays in providing over~all sensitivity and selesctivity of e
satisfactory ordere

Misalignment of the radio frequensy section (principelly 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 ocause variations to such a degree that the stated calibrationcof the receiver

is changed to ether velues, Hewever, this effeoct is not a common effect and us=
ually the calibration of the receiver, unless tampered with by inexperienced hands,
will remain very close to its sta-ted. value indefinitely.

This loss of gain when ocourring 11:. the radio frequency section bf the receiver is
usually due to the fact thatthersseillator has been grossly misaligned so that it
is apparent in the frequency: o&}ﬁwation of the receiver, In ether words, it might
well be said that a loss of senaftivity in the receiver occurring simultaneously
with a wide~spread conditien of:.off calibration might indicate the fact that the
loss of gain is caused ‘oy mise.ligmnent of the radio frequency sgotion of the rece

On the other hand, if tho g&iﬁpﬁ@fbhe reooiver. is low, but the calibration is
ocorrect, it might be saidﬁwm#wtion .that the most probable cause for the
low gain is the misaligmment- otv armédiate frequency emplifiers relative to the
trimming condensers or tha ‘internedi 'be rrequenoy amplifier trensformers.

It is fer the purpese of ro&l‘ Ty ,‘of 'bhoae intermediate frequency transformers
thaet the following test. prbéodm‘e ‘is outlined, IKPCRTANT NOTE. It is essential
that the 466 KC intermediate signa which is used for realigmmant of the lrter-
mediate frequency amplfint 'b;,tot according to any arbitrary calibration on

the test osciallator- iy o3t has been found that commercial test oscillator:
for service work vary conside: \;W"f,,'ﬁ'&t least to an extent whioh will permit proper
alignment of a conlmnioat, rpasxreceiver in which is installed a quartz filter.

v ifm pillator: ishad, since a bmpadcast station of
adequate test signal for alignment of the
intermediate frequency : g
proper IL.F, frequanoy es i j'tn xtha followmg procedure,

Lrarss ‘_forde an excellent metnod of indicating the
peak 3ligmment of each og thd ‘@bnsforners, The location of the three intermediat.
frequency amplifier transfowag' ~t, and 5=6 isgiven on Fig. 4 of the 1llu: .-
rated sheet attached. The twdipwddhng:condensers located in each ef these trans~
formers and accessiblke through aper‘buree in the top of the shields cen also bo see-

‘RME-!O Page 1



) ~ .
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



> .

" 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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MODEL RME~89 (All Models)
MODEYL- RME~TO
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©John F., Rider, Publisher



:PAGE 11-12 RME

MODEL 70 _
Cha v
s8is,Socket, RADIO MFG. ENGINEERS, INC.
Trimmers,
'I?Switoh Date
(14 -
B m3 5 5
& "EE < & E . &
=8 e 3§o e of. z -
' (OE G3nE  agh 9B EnB E
& o [ 2] &
SN K \ \ \
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POTER N o\ . \ { 5.4
TRAKS. je I.F.
— \ TRANS.
- ) ' 6K7G
4.17%4.18 O@ i 1.7,
BAND 1%2 L) | O\ | ~ AdP.
05C. COILN\ <1 s.s
N, | \ (o) [0) A,
2.51 e @ (olage) "'“.Ié"
BAD 1 [ —— - — D 0 .0, 5 TRANS.
LOW FRIQ.~ X0 6K70
TRIMMER - Ay -l-#n 1.F.
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B.0. : M DET.
B.F. 0SC.— /
ALIGHMENT 670
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. L3 N—REC. WITH NOISE SUPP.
a £ . {1503 ~—REC. WITHOUT NOISE SUPP.
h o 2SRL ~— STAND BY.
Q58  «-FIG. 4 --
<Ok
SWITCHRS
3.1 Sand 'cﬁango switch , R . )
4.1 Band 6 ReF. 8rid coil 4,10 Band 3 lat Det. co1l4.1C 3eat Oscillator coil
l 3.2 3and change switch .0, pend 5 R.F. 0rid 00il 4,11 Band 2 lat Dot. co1l4.20 30K 100uA Falter choke
304 AVC Omeoff 4.3  Band 4 A.P Grid coil 4.12 1 1at Det. co1l4.21 30H 50 KA Palter choke
5.5 . neat Oscillator - 4e4 Band 3 R.F, Grid coil 4,13 Band 6 Osc. coal RFC )OMH ReF. Choke
3:6 Band change switch &5 Band 2 R.F. G!‘}ﬂ c01l1 4,14 Bamd 5 Osc. corl m"sm(;m
3.7 Crystal awitch 4.6 Band 1 R.F. Grid coil 4.15 Bend 4 Osc. coal —_——
3.8 Nolse suppreasor 4.7 Band 6 lat Det, coil 4.16 Bend 3 Osc. coil S.1 Power transformer
) and st gp -by. «8 DBand 5 lst Det. co1l 4.17 3and 2 Osc. Goal 5.2 Audio transforaer
3.9 Line awitch «9 ~ Band 4 1st Det., coll 4.18 Band 1 Osc. coil 5.3 1e.Fe Tranaformer #3
5.4 L.Fe Transformer 2
BAND 2 JﬁB’?‘&&B‘?‘"&k’ﬂﬁ 5 BAND 6 6.5 1.F. Tranaformer §l
VOLUKE 0sc. 053. o%c.  osc.
CONTROL 2.4 2.43 2.47 2. 2.45
109 AR ts h BLZEDSR RESISTOR
MONITOR
sirrey |}
3.8
R. C. J ,
STRIP~.
j BAND 3 & 4 _
80-40
osc. corL |
4.16%4.15
SAND 3 % 4
80-40 -
DET. ZOIL
4.10%4.9
BAND 3 & 4 /
80-40 - —
R.F. COIL / ki \
4 % 4.3 A / T
P /- ) | ] D v . D) .
3.8 a» /L \ \ \ ' Nizivser
BEAT 0SC. 3.3 3.6 3.2 8 1 \3.‘ ;
T JACK ,
~aw. ‘ g2 ga BANDSEE 37
-- FIG. 3 - BAND S anmc 10 - 20 R.r.am ;
. R.F. R.F. R.F. COIL
F o . _ . : ; 4.2% 8.1
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OPERATING INSTRUCTIONS FOR THE RME TYPE DM-36 FREQUENCY EXPANDER

The RME type DM=36 Frequency ixpanGer has been designed to give hlgh
signal galn and high image frequency rejection ratios to signals re-
ceived in the ranges between 28 to 30 megacycles and the range between
56 and 60 megacycles. Tnese are, of course, the border frequencies ancd
adequate over-lap is embodied in the tuning range of the instrument to
facilitate full coverage of these oanas. Coverage of the frequency
ranges is provided for by a full 130° rotation of the tuning indicator,
giving wimat might be called full band spread to these two very import-
ant amateur communication channels. The cabinet is designed to match
other RME receiving and preselection equipment and all controls requis-
it to proper performance of the unit are located on the panel.

This unit is in effect a frequency converter and therefore acts as a
radio frequency amplifier and mixer tube withh its oscillator in an
overrall superneterodyne type of circuit It must be used in connect-
~ion'with a regular receiver capable of 'cunlnU to a frequency of 10,000
EC (10 MC). The associated receiver tnerefore acts as an 1ntermad1ate
frequency amplifier unit and a demodulator and audio amplifier in order
to reproduce the output of tne expnander.

The RI.E-69 and the gMi-70 receiver either alone or in combination with
the DB-20 preselector form a very high quality associaved equipment for
use with this Di-36 type frequency expander, or it may be used with any
suitable type of receiver wiich will tune to a frequencr of 10,000 KC.
In this respect 1t is invaluaole 1n extending the range of those re-
ceivers to the 30 ancd 60 megacycles amateur oands. In addition to that
it provides adequate band spr=ad tuning and aigh sensitivity for sig-

- e o

nals in those ranges. oo
ANTEANAE

An antenna changcover switch ia provided on the Dii=3€ for connecting
tae antenna used on the triple terminal strip (See #iz. 2) to either
the D=36 in combination with the associated receiver or directly to
the receiver with which tihe instrument 1s associated, T.1s is accom-
plished by setting the switch to tae position marked "IN-36" on the
left pointer position, or to the risnt pointer position marlked "3IECLIV-
B, as indicated in Figure 1l.

Tae t“lplﬁ terminal Stf;p L8 d°b¢gneu for connecting tile antenna to De
used for the 28 to 30 megacycle bani and also the antenna which will
probadbl; be used on the rucu; gr alone when the DI-36 1s not connected
in the circuit. In order To malke it qosudle to zet the best results
from the five meter channel a3 separate vair of termlnals have been pro-
vided so that a doublet antenna may be connected into the primary coil
of the five meter channel (3e¢e Fig. 2). The best performance will be
ovtained when an antenna is used especilally designed for the middle
frequency ol the five meter amateur band--that is, 58 megacycles. It
can either be a half wave doublet fed from the center to the DI-36 by ¢
means of a twisted pair or it can bo a single wire antenna a half wave
long placed vertically or horizontally (preferrably horizontally) in
space and fed to the receiver by connection to antenna terminal #1, ir
which casce antenna #2, for the five meter band, can be connected dire
ly to the terminal marked "G" on the M-36, see the page appended gi .
ing various configurations of anten:za construction and the method of
connection to the DM=36 for the various freguencies (Fig. 5). :

In order to install this unit it is necessary only %o have available
a satisfactory outlet for thie 115 volt, 50 to 60 cycle supply, or

other supply if the expander has been ordered for special voltage o-
frequency, and a suitable receiver wiaich wiil tune to 10 megacycles.
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The RME type DM=36 Frequency a&xpanaer has begn d931gned to give hlgh
signal gain and high image frequency rejection ratios to signals re=-
ceived in the ranges between 28 to 30 megacycles and the range between
56 and 80 megacycles., These are, of course, the border frequencies anc
adequate over-lap is embodied in the tuning range of the instrument to
facilitate full coverage of these oanas. Coverage of the frequency
ranges is provided for by a full 180° rotation of the tuning indicator,
giving what might be called full band spread to these two very import~-
ant amateur communlcatlon channels, The cabinet is designed to match
other RME receiving and preselection equipment and all controls requis-
ite to proper performance of the unit are located on the panel.

This unit is in effect a frequency converter and therefore acts as a
radio frequency amplifier and mixer tube witly its oscillator in an
over-all superheterodyne type of circuit It must be used in connect-

~ion.with a regular receiver capable of tunlnu to a frequency of 10,000
"EC (10 MC). The associated receiver therefore acts as an intermediate

frequency amplifier unit and a demodulator and audio amplifier in order
to reproduce the output of thne exnander.

The RI.E=69 and the RMI-70 receiver either alone or in combination with
the DB-20 preselector form a very high quality assoclaved equipment for
use with this Dii-36 type frequency expander, or it may be used with any
sultable type of receiver wiich will tune to a frequency of 10,000 XC.

In this respect 1t is invaluaovle i1n exXxtending the rangse of tnose re-
ceivers to the 30 and 60 megacycles amateur oands. In addition to that
it.provides adequate band gpr=ad tuning 2and aigh sensitivity for 310-
nals in those ranges. s

ANTSSNAR

An antenna changcover switch is provided on che Dii-3€ for connecting
tne antenna used on the triple terminal strip (See #iz. 2) to elther
the DI=36 in combination with the associated receiver or directly

the receiver with which the instrument 1s associated, T.:i1s 1s accom-~
plished by setting the switch 50 tae position marked "DNi-3G" on the
left pointer position, or to the rijnt pointer position marked "RECLIV-
2", as indicated in Figure 1.

The triple terminal strip i1s designea for conunecting the antenna to e
used ror the 28 to 30 megacycle band and also the antenna whicn will
orobadl; be used on tihwe fPCG;V“P alone when the DH-ZS6 1s not connected

in the circuit. In order to maliz 1t poscidle to st the best results

Irom the five meter channel a sepnarate vair of terminals have Deen pro-
vided so that a doublet anuenqa may ve connected into the primary coil
of the five meter channel (3ce Fige 2). +The best serformance will be
obtained when an antvnna L3 usea especialls GQSanud for the middle
frequency of the five metor amateur band--that is, 58 megacycles, It
can either be a half wave doublet fed from the center to the Dii-36 by
means of a twisted pair or it can Do a single wire antenna a half wave
long placed vertically or horizontally (preferrably horizontally) in
space and fed to the receiver by connection to antenna terminal 1, ir
which casc¢ antenna #2, for the five meter band, can be connected dire
ly to the terminal marked YG" on the Mi~-36, see the page appended gi
ing various configurations of antenna construction ana the method of
connection to the DL-36 for the various freguencies (Fig. 5). '

In order to install this unit it is necessary only to have available
a satisfactory outlet for the 115 volt, 50 to 60 cycle supply, or

other supply if the expander has been ordered for Spec1al voltage o
frequency, and a suitable receiver which wiil tune to 10 mcgacycles
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A special twisted pair linlz connector with a four prong plug is supplied
with the DM=-36 for connection to the receiver, If the receiver is of
the three terminal input type--that is, two primary coil antenna termi-
nals and a ground terminal, the ground terminal should be connected dir-
ectly to a ground and tie twisted nair coupling linl:, sugplied with the
DM=-36, can De used to connect to the other two anterna terminals, as
indicated on the sketch of antenna arrangements (Fig. 5)., Or, if the
input circuit of the receiver with which the DN=36 is used consists
only of two terminals, connect the red wire of the twisted pair link to
the terminal marked Yantenna' of the hish side input and the black wire
to the "ground" terminal of that receiver. It is only necessary there-
after to connect the proper antenna to the terminals, as suggested in
the discussion regarding antennae, and to turn the line switch to the
"on" position. Make sure beforec attempting to tune that the receiver
with which the IN=-3%6 is associated is set exactly to 10 megacycles
(10,000 iC) or as closely thereto as it can possibly be set, or when
the DM-36 has warmed up to cperating temperature witia antenna change-
over switch set to "pK-36", the associated receiver tuning may be ad-
Justed to a freoquency (close to 10 MC on recciver dial) which gives
greatest background noisc response, This will occur due to the fact
that outnut of the Di~36 is tuned to 10 megacvycles and this method will
assure sceétting the receiver to the corrcct freguency sctting.

After the DN=-36 nas been turncd on for approximatsly thirty seconds to
ong minute, it should be warmed up to a point where 1t will opserate
satisfactoril,;, The recciver, of coursec, should ualso de in operating
condition and should have received the same warm=up period if it was
cold when the cquiprient was turned on. 1t is neccssary, of course, to
set the rcceiver to 10 moeacvcles wihrch in the case of the RiI-70 and
RE-69 will be found on band ‘4. 1In the casz of the AIE-70 and RNMI-69
the resonator control should be adjusted so that maximum background
response is obtained. This will oe slightly to the right of the verti-
cal position of the pointer. The receiver should be adjustced for opti-
mum sénsitivity in a fashicn identical to that waich 1% would be adjus-
tcd 1f a s3ignal were going to bc raccived at 10 megacycles. when th
reéceiver has bceen talien carc of insofar as adjustment is concerncd o
Dii=36 may oS¢ switchced to eitncr the 386 to 60 umegacwycle band or to ta
28 to 30 msgacycle band anc the antonna changeovsr switch s3t to rea
fantenna' on the “.1.-36" (loft hand position of the pointcer) and tuning

4=

v

can b¢ accomplishcd by turning the main tuning condenscer control.

G
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Cn tis 28 to 30 megacycle band it will probadly o¢ possidle to hsar sta-
ticns at most any time. On thie 56 to 60 megacycle band signals will Ts
hcard only when conditions warrant insofar as distance rececption is con-
corned, cut stations up to thirty miles should e audible whencsver Tnsy
arc on Tac air.

!

It will be found that for thc first twenty minutcs the calibiration may

bc slightly off in the low frequency dircction, This however will guick-
17 scttls down to accurate calibration as the instrunent warms upe. In
tne first two or threce minutces it will be noticed that signals very
rapidly lcave tunc due to this rapid warm-up of the instrumcnte. Jhen,
nowcver, the DM~36 has warmued up for twenty or thirty minutes and the
room tcmpceraturc remains normally constant, as i1t would in most con-
ditions, the calibration is very stable and the instrumcnt pcrformance
will be very stable and very accuratc in calibration.

It is rccommendcd if one is familiar with adjustmcnts a slight improve-
ment in the performance may be made by lifting the unit so that the

two trimming holcs arc visible (as in Fig. 3 of the diagrams). There
arc two trimmecrs here which line up the ReFs circuit for botih the 356
and thc 28 mcgacycle bands. The connection of widcely variant typcs
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of antennae to the input terminals in some cases will cause a slight
misalgnmcnt of the radin freguency graid circuit. Compensation can be
made by adjusting these two pacders for their respective bands, after
the instrument has warmed up for avout forty-five minutes and a sig-
nal 1s being received, kaximum rceadin; of the R meter when the sig-
nal 1is exactly tuned will indicate the proper position to set the ad-
jusimentss Care must Dz talken not to malie a very great adjustment or
any great degree of rotuation of thiese padders since they will Dde, un-
der a2ll conditions, ver; close to maxiluum acjustment. The best that
can 9%¢ hoped for is a very slight touch—-up in case th3 antenna cir-
cuit has effected the tuning of tiie grid circuit in a way winch 1t is
rossible to effect it under certain conditions.

CAUS.S FOR FAILUKZ TO OFERATE

If the overall combination scems dead it may te due to the fact that

sz tube hus become dislodged in its soclket during skipnient and inspect-
ion of the variocus tubes will show wnethcr or not this is the case,

It is also possible that a ground placad on .oth the -36 and the
associated recewver may causs short circuit of the output of the DW-36
if the Dii-36 leads are reversed in the case of a high-low term:inal
connections

anotaer reason why tne ovwrall coulsinaticn may oe dead can be of
course, ©o wns fact that the recciver is tuned To o Ifrequency
than 10 megaccles.

u

n

N/
E
Cil

Qo

O

3
cr

b

Anoth r reason for failurc to cperave is tnat 2 tube may oe Lturned out
and T3 snould be determ.ned tefore any stceps are talien to tamper
with the instrument or to male any other types of service adjustmentse.

It 13, of course, necesgar" to have direct current volta:.e from tiie
rectifier in the circuibs requiring that type of supply and 1in order

5o checi whetier or not tne _n“tikﬂsr LS work;n; 1t 1s possible to
momantaril:y short the stator connzsctron of the oscillator condenser
(tha farthorest section from bhe vanel of the variacl: condenser) to
ground in whicn case a2 small sgaril should L2 visible. Cars should s
Saksn not to short tThis for any lingtiy of btims.

IS will not be sossi.le te coerats the receiver alone if an antenna 1is
connsctaed only to ths five mster torminal of she .-G, since that par-
ticular circuit is not gswitchad ovsy to uile receiver input when the ,
antenna changeover switch (toe left hand o7trol on the panel) 1s oper-
4téds.  0Only u“e ten meter anscenna circuxt s switched over to the re-
ccivar, Trom tias it alsoc follows t.ac one conmnection of a ten mater
anténna only to the LI-3C will not permit operation of the vil-36 on
five meters, since the Ltwo antsnnae arc separate as before stated.

In case of any serious duffrculty in whici 1t 1s impossible to find
out the cause of non-ozeratwon, or faulty operation, or unsatisfactory
performance of this instrument, please ”et in touch withh Radio lianu-
facturing ongincers, who will cooperata to the fullest extent in cor-
recting the difficulty.

Changes arc made from taime to Time n all cquipment manufactured by
Radlo hunuLQCUurlng sngincers. They assume no obligation for the in-
stallation of the cnanscs or improvements 1n eguipment made prior

to date of change.

RADIO MFG. SNGINZERS, INC. 111 alalSC: STRAS Ps0sIs, ILLINOIS U.SeA.
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- --- 56 MEGACYCLE ANTENNA ---

Q0o —c(C0o o0 N Q0o
\\\b///;% .
. V \\ 2' 8..
(a) ANY LENGTH : (B)
- 600N LINE,
=|“ " ANY LENGTH.
! - ’
CONNECT 2 TO 3 TO GROUND. ‘ CONNECT TO 1 AND 2.

CONNECT L TO 1.

- ' ' 3 |

N i D | T w
Ve Lo —o(0e oQCo- x
INSULATION T+U SYOULD ALWAYS 1
! BE CLOSELY EQUAL TO, :
ANY LENGTH. 12", 20°, 28", COR 36:; U
y OR (NX8+4). WHERE N l
L IS aAifY WOLE NUMBER. !

Ny

CCiINECT TO 1 AND 2.

CONNECT 2 TO 3 TO GROUND,
CONNECT L TO 1.
--- 28 MEGACYCLZ ANTZNNA ---
FOR ANY TYFZ AS ABOVE, DOUBLE THE LENGTH OR OTHER
DIMEHSION INDIC.TED FCR 56 ifc., AND CONNECT AS TOLLO7S.
(8) (3) (C) @)
CONNZIZT 3 AND 4 CONNECT TO 4 -ND 5. SAME .S B.  SAME AS A.
SONNECT L TO S. CONWECT 3 TO GROUND.
ANTENNA INPUT TER/INALS OF THE
RME  DM-36 FREQUENCY EXPANDER.
o s TN - ~——— — T —— A\—/ g
- 3 T
1- 56 Mc. ANT. | ) 5§B
2- 56 Mc. AWT. TON 2 A
SN (N (@)
3- GROUND. D N\ g;?
4
4- 28 ilc. ANT. 55 O 55
5- 28 Mc. ANT. ]

--= FIG. 5 -==



P'RTS LIST FOR THE RME_ MODEL DM-36_BiND EXPANIER

PART CODi: NULBIZR SPECIFICATION
1.1 200 ohms, 1/3 watt resistor
1.2 35 ohms, 1/3 watt resistor
1.3 5000 ohms, 1/3 watt resitor
1.4 10,000 ohms, 1 watt resistor.
1.5 5000 ohms, 1/3 watt resistor
1.6 15,000 ohms, 10 watts C.T.
1.7 35 ohms, 1/3 watt resistor
2.1 20 mmfd. condenser
2.2 Tuning condenser
2.3 20 mmfd. condenser
2.4 400 mmfd. condenser
2.5 400 mmfd. condenser
2.6 400 mmfd. condenser
2.7 400 mmfd. condenser
2.8 250 mmfd. condenser
2.9 20 mmfd. condenser
2.10 20 omt'd. condenser
2,11 Tuning Condenser
2.12 400 mmfd. condenser
.13 400 mmfd. condenscr
2.14 400 mmfd. condenser
2.1%5 50 mmf'd. condenser
2.16 30 mmfd. condenser
2.17 .01 mfd. condenser
2.18 400 mmfd. condenser
2.19 100 mmfd. condenser
2,20 Tuning Condenser
2.21 15 mmfd. Coudenser
2.22 15 mmfd. condenser
2.23 1500 mmfd. condenser
2.24 50C mmfd. condenser
2.25 15 . mfd. condenser
2.5 10 mfd. condenser
2.27 15 mmfd. conaenser

5.F.5.T. Switcn
4.P.D.T. Switch

[N )

Band Switch

(SIS

4.1 Choke, 30 henries
5.1 Power transformer
Ly 10 . R.F. coil
Lo 5 M. R.F. coil
L3 10 M. Det. coil
Lg - 9§ M. Det. coil
L5 10 M. Osc. coil
Ly 5 4. Osc. coil

Ly Output Coupling Transformer (10 M.C.)
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RADIO MFG. ENGINEERS, INC.

MODELS DM-36 (late
DM-36A ,
Band Fxpanders il

ot

me——

CHE D |

OUTPUT
- PLUG

68J7 _ 2.15

4.

—

+—d

Al
_a.,_.l""fvw _l_
2.25 C1.6 |
2.26 I

~-DX-26~~
~=-SCHEMATIC -~

3

I

Socket

Connection .
Side ..
= L5 2.2
B
Rlua._ *135 w
+9Q v,
Battery () een -B Y
Plug Prong_{__ .{o -
Side =
Q Red _t6y, L6 2.2 i

T0 RECEIVER (OUTPUT 1550_Kc

DM-36A  SCHEMATIC

©John F. Rider, Publisher
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MODEL, DM~30X = e .
MODELS DM-36 (Late) RAI)IO MFG. ENQINEERS, INC.
DM-36A

i
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PIRTS LIST FOR THE RE_YODEL, DH-36_BWD RN}
SPECIFICATION

200 ohms, 1/3 watt resistor

35 ohms, 1/3 watt resistor

5000 ohms, 1/3 watt resitor

10,000 ohms, 1 watt resistor

5000 ohms, 1/3 watt resistor

15,000 ohms, 10 watts C.T.

35 ohma, 1/3 watt resistor

35 ohms,”1/3 watt resiestor

20 omld, condenser

Tuning condenser

20 emfd. condencer

The RME Model DM-36A Frequency Expander 1s identical in circuit srrange-
ment, with certain exceptions, to the DM-36, and has the same sensitiv-
ity to the high frequencies. The exceptions to the similarity areg
over-ell size of the housing, and the intermediate frequency developed
for injection into the associated receiver.

In all unite of this type it 18 necessary, of course, to use a complete
type of receiver in conjunction with the expander in order to provide
the facilities of demodulation and sudio reproduction, together with
additional gain snd selectivity. In the cese of the DM-36A this
associated receiver is intended to be an sutomobile type of receiver,
which will tune to 1650 Lilocycles. Practically all of the standard
:mt of sutomobile receivers on the market todsy will tune to this
requency.

400 mmfd.
400 mmfd.
400 mmfd.
400 emfd.
250 emfd.

condenser
condenser
condenser
condenser
condenser

20 mmfd, condenser
20 mnfd, condenser
Tuning Condeneur
400 mmfd. condenser
400 mafd. condenser
400 mnfd. condenser
50 mefd. concenser
30 mmfd. condenser
.01 mfd. condenser
420 mafd. condenser
100 mafd. condenser
Tuning Condenser

15 mmfd. Condenser
15 mmfd, condsnser
1500 wnfd. condenser
500 mmfd. condenser
15 mfd. condenser
10 mfd. condenser
15 mmfd. condenser

§.P.83.T. Switeh
4.P.D.T. Switch

Band Switth
Choke, 30 henries
Fowor transformer

10 #. R.F. coil

5 M. R.F. coil

10 M. Det. coil

S M. Det. coil

10 M. Osc. coil

*§ ¥. Osc. coil .

Output Coupling Transformer (10 K.C.)

1550 Xe. I.F. Outout Transformer
Antenna Changeover Switch

. Line Snap Switeh

4 0utput Shielded

The DM-3¢/1s in effect a frequency converter snd therefore acts es &
radio fraquency amplifier and mixer tube witu its oscillator in en
over-ell superheterodyne type of circuit, It must be used in connect-
ion with s regular roceiver capstle of tuninyg to s freguency of 10,000
1C (10 MC). Tie essociated receiver therefore scta ss ah intermediate
frequenocy emplifier unit and a demodulator and sudio amplifier in order
to reproduce tne output of tne exnander,

ANTENRAR

It 13 suggested that for best results insofsr as antennse are oonscern-
ed for these DuU-36A converters, that verticsl radistors, grounded to
the body of the car, be used. Figure 6 shows the suggested dimensions
and general configuration of ant x ded for use with the acon-
vertor in the two frequency bands. It is to be understood, that for
optimum results, one antenns will not be satisfectory for both frequen-
cies. Reference to figure § will suggest various weys of constructinyg
suitable pick-up antennao for use with these converters.

The input impedance to the converter is very low and therefore will
work out very satisfactorily with the single wire feeders as sugiested.

An antenns changeover switch is provided on the [N-36 for connecting
the antenna used on the triple terminal strip (See Fig. 2) to either
the M1~36 in combinstion with the associated receiver or directly to
the receiver with which the instrument 1es sssociated, T.is is accom-
plishod by setting the switch to the position marked *IN-36" on the
left pointer position, or to the right pointer position marked "RECIIIW™
24", as indicated in Figure 1.

The triple terminal strip 1s designed for connecting the sntemna to be
used for the 28 to 30 megacycle band and also the antenna which will
probabl; be used on tho receiver alone when the IM-36 is not connected
in the circuite 1In order to make it possible to get the best resulte
from the five meter channel a separate pair of terminals have been pro-
vided so that a doublet antenns may be connected into the primary coil
of the five meter channol (See Pige 2)¢ The best performance will be
obtsined when an antenhs is used especiaslly designed for the middle
frequency of.the five metor ameteur band--that is, 58 megacycles, It
can oither be @ half wave doublet fed from the center %0 the IH-36 by
mesns of a twisted pair or it can bo & single wire antenns a half wave
long plsced verticslly or horizontelly (preferrably horirontally) in
space and fod to the receiver by connection to antenns terminal 71, in
waich caso antenns 2, for the five metor bend, can be connectsd direot-
1y to the terminsl marked "G* on the 1-36, sec the page appended giv-
ing various configurations of antenna construction and the method of
connection to the IMN-36 for the various freguencies (Fig. 6).

|

Cable, 3 feet of .25 inch tinned braicded shield
¥ire vith fomle and male type of automcbile  PM-36;DM-3OX == 56 WEGACYCLE ANTENNA ---
antenna connoctor. VERT * . - -
#DM 36 oy F———-———-aw---——*l e “,?__i ““—'I
| VAVE 8™ F: : "‘l‘ ’
fDM S6A oy /Anm'.l 2 “ > .
FOR 5 METERS- l
A 41 1" e
B= 8" Approx. / (A) | ASY LsNOTH ® 600A LINE,
POR 10 METZRS A L2AD INTO Levom-
A= 81-3" DM-36A
. L
B= 16% Approx CONNECT § TO 3 TO GROUND. CONNECT TO 1 AND 2.
CONNECT L 10 1.
s 4—1 te T ~
FIGURE 6 31 I ' qq:[ — |
AUGGRSTRD ANTZNNA POR RHE-DM-30A 77 (©) D
Du-38A - T+U SYOULD ALWAYS r
MOBILE TYPE URF EXPANDER \>/ BE CLOSELY EQUAL 10,
ART. GH . ANY LENGTH 12, 20', 28°, OR 36} v |
10 X7, GROUNDED — OR (NX8+4) WHERE N .
. 13 POIRT . 1S ANY WHOLE NUMBER.
ANTENNA INPUT TERAINALS OF THE '
RME I%-36 FREQUENCY PA . COJNECT TO 1 AND 2.
{B-35, Free EXPANDER CONNECT 8 TO 3 70 GROUND, ©
1- 56 Mc. ANT. o CONNECT L 10 1. u
e —m T v |
2- 56 Mc. ANT. M-36; DM-30X
@ --- £8 MEGACYCLE ANTENNA ---
3- OROUND. @ @ FOR ANY TYPE o p——
TYPE AS ABOVE, DOUBLE .42 LENOTH .
4- 28 Me. ANT. Y DIENSION INDICATED FOR 56 Mo. . ANL CORNEGT 38 YOLLOWS.
5- 28 Me. ANT, 3 8 8 (a) () ° (c) ()
. CONNZCT 3 AND 4  CONNECT TO 4 AND 5.  SAME 48 B.  SAME AS A.
UL CONNECT L TO 5.  CONNECT 3 TO GROUND.

I

Y "
©John F. Rider, Publisher
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' ~ MODELS DM-30X -
RADIO MFG. ENGINEERS, INC. XOUS DeeX .

DM-36A
3 - : +
45V 45v asv
(1)YELLO® _+B 90V, o > o]
DM-36A ony /QLE!&E +p 135V,
BA (31)RED A6y )] )
N(4)BLACK 1 cRomm hJ ST
(S)GREEN B H &)
PM30%,DM 86 6v.
OUTFUT SOCKET /o O
\O 0 /"——-\ |I
P e — -
5€-60 1ic. —1
PO/ER SOCKET ANT-2  ANT-1
3/"\ \ 1 - Il
0 ° ‘5
ANT. LIE 20 @ @)
~ —J Ty i ({
ANTENNA . POER “ X \\ !l
CHANGEOVIR S'/. G A, A
TUNING CONTROL 2 1
56-60 ~_ 28-30 IF SINGLE YIRE IS USED ON BAND 28-30 Me. CON-
NECT ANTENNA LEAD TO'Ay, AND GROUND A, TO i
TERMINAL G.
i IF SINGLE “JIRE IS USED ON BAMD 56-60 ¥c. CON-
BAND S'ITCH MECT ANTENNA LEAD TO ANT-1, AND GROUMD ANT-2
t - TO TERMINAL 'G' DIRECTLY BELOV IT.
FRONT VIEY REAR VIE?
i --FIC.1~ --FI16.2--
ANTENNA 0SC. PADDERS
CHANGEOVER POWER zauso 56,60 80 .
SWITCH, _ TRANSFORMER ¢. RECTIFIER FILTER BLOCK
e T yign v
e “ \ \‘ ’ . ’
PADUERS ° ‘\ ° ( ¥ : /
CAREFULLY ADJUST 70 MAXINIM READING OF ) ] )
R-MBTER (AFTER 45 MINUTES WARM-UP). SINCE . \ .
PADDERS WILL BE FOUND B BE SET CLOSE 10 MHE \ \ 10 Me.
MAXIMUM , ADJUST BY TURNING TRIUMERS SLOWLY \ . _1.F. COIL
BACK ARD FOR™! OVER A GIVEN SIGNAL OF EACH . g 36 oney
BAND. o \\ \ s Kc L X
A\
IO (=]
s 11550 K G — TRIMMER
;@1 F COIL DR oy
TR1inzR, ©) Fiser |
DET-GRID £
— '  PADDERS I osc.
@f/ 6J5 i
56-60 Mc. 28-30 Ne.
R.F. GRID DET-
(Y'——L)/mwms ||~ e85
56-60 Mc, 28-30 Mc. R.F. AMP
— 1852
: T
= = s B/ N
---FIG. 2--- TU; i Lz
| # ‘ HING CONDENSER SWITCH 1
BOTTOM VIEW --Di-26A --FIG. 8-
-=DM-36-="

©John F. Rider, Publisher ¢



MODEL DB=20,late
MODEL DB~20 Batt,
Aligmment ,Trimmers
Voltage

The RME DB-20 Preselector is a compact efficient design of &
straightforward redio frequency smplifier cascade witly & spsc-
ified input and output impedance. The input impedance is of a
low valus varying between 200 and 350 olms over the frequency
range covered by the tuning olements of the instrment. The
ontput impedance varios over the same range in the same manner
a0 that the insertion of this amplifior between the antenna anmd
the RME=69 receiver incurs no mismatch in the ocoupling system
4nd provides an inorease in selectivity and gain duwe to ite
1nsertion.

The adjustment of the amplifier ia calibireted on & scale in as
close & manner as it is possidble to calibrate such an instrument
, and tun. of the instrument should be done 80 that the setting
of the icator on the DB~20 scale is very close to the fre-
quency being used. One check on this method is to set the tun=
ing ocontrol of the saplifier to & poeition which gives & maximum
meter reading on a given signal when used in conjunction with
the RME=69 or any other receiver having a tuning indicstor.
the absence of the tuning indicator background noise or signal
etrongth may be used as an indication of optimum setting of the-
preamplifior and this will campensate for small variations which
are bound to ocour in the calibration of the instrument,

One side of the mtguromut of the DB*20 is grounded and

1t 1a essential that the propor wire of ths output cable be
4 to the poet of the recaiver with which it

1s used in order to provide proper operation for the b

RADIO MFG. ENGINEERS, INC.

s to be expected at

The voltage oints indicated on the schematis
Ategren Pigurs. 13 are as fol ]

1 to grouwnd {v‘oh- aontrol set to minimum) 86,6 volts.
1 to ground (volume control aet to maximum) 3.4 volts.
2 to ground 265 vo. 6 to ground 265 volts .
3 te grownd 100 volts 7 to ground 183 volts
4 to ground 3.4 volts 8 to grownd 333 volts
5 to ground 333 volta 9 to grownd 380 volte
AtoA 6.6 volts at 115 volts line woltage AC
The following oontinuity cheoks should be mades
Band Band Bend Band Band Band i
(1) ) (3) 4) (5, (6)
11 to go«nd 3.8 o4 0.6 2 [ Q.2 (ctma
12 to 0.2 0.2 0.2 0.2 0.2 0.2 (otms
14 to 18 0.2 /0.2 0.2 0.2 0.2 0,2 (otma) -
16 to ground 3.8 lod 8 0.8 0.2 0.2 {cixyg
17 to ground 3.8 Lot 0.6 0.2 0.2 0.2 (obes
an ts made with output cable end sntenne disccansoted

measurenen
and changeover switoh in DB~20 positione

Voltages greater or mmsller than these valuss listed by an
amount exoeeding 188 indicates difficulty in the power circuits
of  the receivers .

Resi ater or less by 15% than the resistances listed

ation. The side or the ungroundod lead of the output
cable is marked with ¢ red tracer and this should be normally

. 4 to the inal whioh would be used in the
connection of a Marconi uum.uu ground in norwmal re=
ocsiver operation without the e On the RME-69 recoivor
thia is the outside torminal of tho three~-torminal input

strip marked A = A = 0. The other load, which is a plain black
wire, is to be conneoted to the middle antenns terminal and

a ground jumper can be used to comnect, A (conter) to G on

the %erminal strip. In the case of & rocoiver being used

with the DB~£0 whioh has only & two~torminal input, that is
anteana and ground, the black wire.connoots, of course, to

ths and the red trecer wire to the antenna terminale

A reversal of those loads will cause inufficient operation

Ard prcbably no operation at all even whun the antenna switch
is thrcwm so that the antopna 1s conneoted directly to the re=
ociver. This oan bo a source of trouble when poor operstion is
experionced.

A change=over awitch is provided and cansists merely of a four
pols doubls throw switch indicated in Pig. 1 so that when it

is to the left the antenna is connected to the DB~20
and the| DB-RC comnected to the receiver input temminal. Wnen
the switoh is thrown to the right the antenna 1s comnocted dir-
eotly to the receiver and the D8~20 circuits are entirely re-
moved from the picture,

PROCEDURE POR ALIGMMENT OP THE RADIO PREQUEBNCY CIRCUIT

As an indfoating device for alignment changes the meter on the
RE-09 receiver can be used to indicoto meximam signal being
supplied the receiver from the DB=20. In tho case of other
camunication receivars the same method may be used with their
respective carrier level or R meter indication. In case the
alignuent is mmde with a receiver without carrier indiocating
devices an output meter can be used in the reguler in

indicates ulmuom othor than mormal in continuity in these
oirouits.

If the amplifier is dead a8 evidenced by & loss int wignal strength
on a given ajgnal when the DB-E0 is cut into the circuit the
1ose being compared with the signal reccived when tae antenns
i1s connected directly to the receiver may be dus to a desd tube
which %s usually due to the faot that the filament is Dummed
and osn be ascertained by plac the hand on the tube to see
whethir or not 1t 1s wam or cold. If it is warm, of course,
the filament is lit and probably the tube is satisfactory., If
the tubs is o0ld the filamont 1s prodadbly cpen and therefore
the tube needs replacing. Of course, tubca can be defeotive
from other reasons which can not be & 4 in this

but must be ascertained by cheocking oo a regular tube checker.

Another reason for a desd amplifier may be dus to lack of volt-
-g:‘;n elomonts of the tube and can be cheoked by the voltage
ol .

Cause of no voltage on the plats or soreen of the tube oan be
due to short circuit in tho by-passes of Cqp, Cp, Cqs Cg, Cyp o
Cy or an opon resistor Rg, Rg, Ry or sn open chole Tg or a
burned out 80 rectifier tube or an open oircuit in the antenna
coil or the output coils of the DB-R20 whioh 0an be checked by
the ity 1listed above.

If the emplifier has very little gain (the aversge gain should
be SR's over that of the Teseiver itself) it is probably due
to misuligy t and oan be corrected the procedure desoribed
on pagua 2 ard 8, or there 1s a Gofective tube which is not
pfov:l.dq_.ng eil the gain that 1s standard and the tubes can be

which 1t 1s used for the alignment of receivers, dut in this

casa, of course, it will be necessary to use a modulated sig-
nal input to the DB-20 to aupply an audio component which oan
bo used to operete the cutput moter,

Al sdjustments doscribed should be adjustad to and left set
at musimum meter readings be it carrier smplitude indicetor
or cutput as indicsted on the output meter.

Firet cot the receivor to 1000 Ko. and tune the DB-20 to 1000
Kce whilokr will be indiocated om the main tun dial and the
bant in which will be found 1000 Ko. ia provided by setting
thu swvitch to poeition one (1}, 8ot the ter of the DB-R20
on 1 Mo, rea of the sosle and supply 1 Mo. signal input
to the antenna terminal to the DE~20 setting the selector
switoh on the DB-0 (Fige.l) to the left positicn. When in
this position adjust Co, Ca and Cqy for maximum moter. reading.

Then switeh to band two and three successively and ohook the
sotting at 2, 'S, 4 and 5 megacyoles. These frequencies, of
course, will be chooked by placing the band switch in the
proper position required for tuning to these frequenciss. The
Teceiver, of oourse, must also be adjusted to these fn 1
simulteaneocusly with the:DB~20.

The calibration for these frequenciea will be found to be de~

t on the settings of Co, Cq and Gy which sre meds for
Xo. oo band one and will be i mdJustment if band one 1s
properly aligned. ) B
¥ext turm the switeh to po-:u‘: fouwr and feed a signal of 7 Me.

tuning dontrol of ths DB-R0 .
Under these eonditions oheok the
setting of Og for peak outputs (Pige 2).

Fext set the Dand awiteh on position five and insert & signal
of 14 Mo. into the receiver adjusting the tuning control of the
DB-80 to 14 Mo. wnder these conditims sdjust Cp, Cp and Cy for
maximm oatput.

¥oxt set the band switch teo positimn six end ast the tuning ine
4tcatar to 30 Mc. on the sosle and insert a signal of 30 M.
into the DB~20, This conditIom cbtained adjust C,, Cq and Cp
for maximum output.

During all of theae settings and ad justments, of course, the
receiver should be set to the same frequency as the s0
tut:t'ulbo able to receive the output 'of the DB-20 at the
proper . .

The sdjustments t desoribed will agsure maximum cutput dws
to aligmment of RP oircuit in tb: DB-20. "

snd replaced by tubes having suttable charscteristiocs.

Additional information regarding special cases of trouble cean
Dbe obtained from the Radio Mfg. ineers by llsting the details
in & letter and writing direot to faotory

MBTHQD OF CONNECTION OF T4 LB-20. ¥ITH THE lMX-69 RCCEIVER

Tho DB-20 unit is housod in a furniturc steol orinkle
finished cadbinct which matchus tho holght and appea>ance
of the oabinet used Lo house tho RME~-GP receiver. It 1is
dosigned ta bo placod at tho loft sido of the receiver.
Figure 1, S8hout 2, shows a skotch of the rosr view of the
DB-20 placed alorgaide of tho receiver. In ordor to make
sure that the two Sabin:ts aro woll bondod togother, it
1s advisadle to makn surd that all paint 4s cleaned from .
the ad jacont cabinut bottor odgcs, and the two placed closo
togother on & 6lcan surfce¢ coppor strip about thros inches
by ton inches long, or aluminum, or any motal of & non~
forrous kind with a clean surfuco. . *

The main factor to ocunsidur is that thke two cabinola
are zbrogcru'ommctud to this ground. This provents the
possibility of any fuedback duo to th¢ antonna of the DB~20
&otting close to the output wircs of thc DB~20 and Gausing
oscillation and also rcduces the offuct of aignal leakage
diroot to the rcouivur dus to the fuot that the units are
at a high impodance abovo ground. Whon this location and
placemont of tho two units has been achicved, the connootions
can be medo as indicated in Pigure 1. Tho ocable and plug
indicated in the Aiagras arc furnishod with the DB-20 wmit,
In this twisted pair will bo found onc black wire and one
black wire with rod tracer. Tho black wirc with the red
tracer should bo placed as indicated on the ocutaldo antunna
post of the RME-6S Noecivor. Tho black wire gen bo pleced
on thu other antonns post and the ground should bo connooted
to any good ground availablo. If it is cortain that the
bond is good, the ground as indicatod on tho DB-20 will bo
suffioicnt for the ontire sygtom.

Pig. 1
l—mMR-AQ_or @0
. -
(?r »] Q e ” N 1 :
Blaock s )
. 7o &.G. Supply
Black wi - 116 V. 5060 O
Red Tracer  Cable Ynd Pieg ::-:.)lu"“,..’ Dnless other=
Supplied with Cobineta wing sreaifion.
DB-60 Dait \
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RADIO MFG. ENGINEERS. INC:

MODEL DB-20,late
MODEL DB-20 Batt.

Trimmers ;Chassis
Parts List.
/
GAF==_,_ : /GB
CF ‘ ) i _lee
fa/ Antenna -
ld | connected .
1toDB~20 -~
m\ L’___.—-'—"-'-'cx A Receiver
E"a ‘ DN 1 change
( i ¥ \ - over
CHASSIS — - // . ~ ~ switch
BOTTOM. VIER
Do R Control
A -
Line switch
and gain adjust
opar ment (Max. gain r\\
in max. clock~ q ]
b FIG. 2 wise position) \ :
AL Vi \—/
AT |
i Tuniimg \
Control Control
of DB-20 B
Band Selector
BATTERY OPERATED DB-20 FARTS LIST
CHASSIS : . '
CONDENSERS
Ve . TOP VIEW |cE RESISTORS T
\\\ T 2elecesess 01
\ 1.1.;-..300 ohm g‘g“‘-..'. .8%01
N~ l.2..10 000 ohm: SeJdesgeere o
cvs N e ~. " 1'5..10:000 Ohm 2-40..0000 001
B L 1.4..30,000 ohm variable Z2e¢5.cccves 01
" cv - 1050..-0300 ohm eBeacnses 01
4 d jr_i 1.6',10’000 o1l 2eTeceeses .01
CVx 'H:I 1.7..50,000 ohia 1 watt
> CA 5 - 30.ypfd Adj. padaer
Vo — LE@ cB 5 - :5glwfd ng~ paddpr
S pa 3 cc variable condenser trjumers
vy — ” S - CD Variable condenser trikmpers
rj:_ N CE Variable condenser tmmmers
—— 1 FI1G. 3 Cc CF g - % wgg Ags- pag::
s CG - B Al J'o Fa
Ry 300 PARTS LIST FOR DB-20 CH S5 - 30 pyfd Adj. padder
3 - ; - 30 e o bl
R; 10,08?01“ T}  Power .transformer A “rd_"d’) padder
R3 10,000 ohm T2  Filtex choke CVy ‘Variable tuning candenser
R4 30,000 ohm variable o ap . CV2 Vvariable tuning condenser
Rs 300 ohm a 5 - 30 W"fd adJ. pacier CVz variable tuning condenser
Re 10,000 ohm gb g - g?) N‘;‘} ad). padder CV4 Variable tun.ng condenaser
R7 15,000 ohm 10 watt Cr 5 - 30 wfg “gj' padder CVs Variable tuning condenmser
Rg 50,000 ohm 1 watt 8 befC adj. padder CVs Variable tuning condenaser
‘ ,. Cs .01 Ch 5 - 30 ppid adj. paddcr
C1 .01 C6 01 Cx 5 - 50 ia adjs padder SWITCERS.
S2aohe T O : : 3.1 L 1tch :
Cc3 .002 Variable tuning condenser Ye ine switc C ’
Ci 01 .Cs 0001  *V3-g ining cond ‘3.2 * antenna changeover swaitoch
. Co 8 prd. . 3.3 gand awitoch section
€10 12 prd.Co, Cas» Ce Variable condenser, 3.4 3and switch section
. -trizmers 3.5 Band switch section

©John F. Rider, Publisher
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" ' . MODEL DB=20,late
RADIO MFG. ENGINEERS, INC. MODEL DB=20 Batte
. . Schematios . '

= 250 v, B¢sBlus ’
i S—aie [ 0 mewrm

AsBlack Red Tracer

*AtRed
L ‘ DB~20 BATTERY OPERATED SCHRMATIC

A
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MODEL RME DB=20
Amplifier Schematio
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RADIO MFG. ENGINEERS; INC. {71

Noise Suppres
Schematics '~

LODEL ‘RMEL§ =2

CEN
T

A

FROM XTAL
FILTER

TOP VIZW OF 3IX PRONS PLUGS FOR

PLUGOING INTO TWO REMOTLD 806

1. AMPLIFYING TUBLS

Schematic Diagram of the RME LS-1 Noise Suppressor

%

Pl
g

Schematic Diagram of the RME DB-20 Sclector;Ampliﬁer h
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TRANS. TYPE RME-S]
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Ry
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AS or 42
ADAPTER -

-3+ - RAD. MFG. ENG. PAGE. 10-1 -
MODEL RIE_LS-17 |f i

sars”

Schematic Diagram of the RME LS-2 Noise Suppressor
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