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ALIGNMENT

n# of the first evidencss of miselignment in a recaiver is low over-all
gain of the receiver. In the RME-70 Recélver this 1s evidenced by lLow
moter reedings on signala which were formerly capable of producing high-
or metor readings. pDue to the tremendous gain avallable an the audio
system of tlhe RME-70 Receiver, a misaligmment due to loas of galn may
not be notited if the condition of the receiver is judged by audio out-
put, since 1t mey.be possibie to turp the volume control to the maximum
cubput position and still obtain high values of audic output. Misalign=
mant, however, does not effect the circuits of the sudio emplifier and
has sclely to <o with the intermediate frequency amplifior and the radic
froequency smplifiers. Frincipal smong the contributions to low gain 1s
the part which the intermediate frequency amplifler plays in providing
over=all senaitivity and selectivity of-a satisfactory. order.

Misaligmment of the radia freguoncy nection {principally that part of
the section which is made up of the high frequency oseillator) shows

up in the receiver calibration. This section alse is susceptible to
cartain outyide influences which can cause varietions to such a degree
that the stated calibration of the receiver is changed to other values,
However, thia effect is not a common effect and usually the calibraticn
of the recelvor, unless tanpered with by inexparienced hands, will re-
main very c¢lose te 1ta atated value indefinitely. .

This loss of gain when cccurring in the radlc frequency section of the
racoiver is usually due to the fact that the osclllator has been grossly

.misaligned so.that.it_is apperent.in the. frequency calibration of the

roceiver, In otler words, it might well be said that a loss of sehsi-

tivity in the recelver occcurring simulteneously with a wlde-sproad con-
ditlon of off calibration night indicate the'fact that the loss of gain
is caused by mlsalignment of the radio fraquensy section of the receiver

On the other hend, if the galn of the recsiver is low, but the callibra~
tion ia correct, it might be said without hesitation that the most prob~
able cauase for the low gain is the misaligrnment of the intermodimte fre-
quensy amplifiers relative to the trimming condensera of the intermed-
iate frequency amplifier tran sformsrs.

Tt ia for the purpose of roalignment of these intermediate frequency.
transformers that the following test procedure is outlined. IMPORTANT
ROrEZ. Tt 1s essential that the 463 KO intermediate afgnal which is
uzed for realigmment of the intormediate frequency amplifier ‘is not aeb
according to any arbitrary calibratior on the test osclllator itself
girce it has been found that commercial test oscillators for service
work vary considerably, at least to an extent which will not permit
proper aligmment of a communication type receiver in which ia installed
quertz filtsr. It ia therefore better if no test oscillator is had,
since a broadcast station of conatant signal strength will furnish ade-~
gquate test algnal for aligment of the intermediate frequency emplifier,
ualng the quartz filter for establishing the proper I.F. frequency aa
indlcated in the follewing procedurs,

The meter on the RME-Y0 recelver affords an excellsnt method of indica-
ting the peak alignment of each of the transformers. Thé locatlon of
the thres Intermodiate frequency amplifier tranaformers, 5=3, 5-4, and
5-5 is glven on Figure 4 of the illusirated aheet attached. The two
padding condensers located in each of thes¢ transformers and acceasible
through apsrtures in ths top of the shlelds ean also Yo seen.

OrEER DATA IN VOLOME XI

OYTLINE OF PROCEDURE POR CORRECT ALIGNMENT OF THE. INTERMEDIATE FRE~
QUENGY AMPLIFIER TRANSFORMER .OF THE RME-70 RECEIVER.

The intermediate frequency amplifisrs in the BRME~70 Receiver aps de-
signed for a frequency of 465 KC. Since thess raeceivers are always
supplied with a quartz crystal filter, it is essential that the inter-
m#diate frequency emplifier transformers be accurately aligned with the
crystal frequency. (rystals are supplied in frequencies slightly at
variance from the above stated value of intermediate frequency by an
amount not greater than one kilocycle plus or minus 4065 KQ, Hather
therefors than align the intermediate frequency smplifier stages of

the RME-70 to a set frequency of 465, it is essential that the align-
ment be done in conjunction with the quartz filter so that alignment

of the intermsdiate frequency emplifier ias achieved at the fraguency
of the f1lter. Thia is dons as follows snd when the process as horein
outlined is followed accurately, maxzimum results will bs cbtained. The
use of any other process of a gensral type will produce inferior results.

The first step in the aligmnment procedure is te tune in a broadcast
station, preferrably in the low fraguency portion of the broadcast
band. The aignal should be one of medium signal strength 3o that the
R mater indicates a signal level of RS or slightly less., If no.stsi-
tion of $hia amplibude is svailavle but a stronger station is avail~
able, & reduction in the efficiency of the antenna by the connection
of & short wire to the antenna post may help to bring the signal
strength as indicated down to RS. Usually between 550 and 800 LC in
most any territory a station tan be received at most any time for this
test and adjustment. B -

When the station has been chosen, let us assume that its freguency is
700 KC, the next step is bo slightly detune the main tuning conktrol so
that the frequency reads approximately 715 or 720 KC. This of course
will tune the station out. It Aoea not necessarily have to Ls the fre-
quency mentioned or the exact fregquency of detune, but the general pro~
cedure is to tune the main tuning control slightly higher than the
chosen stetion se that 1t may be brought bao‘l.cKto resonance by decreas-
inrg the acale reading of the band spread control. - This ia done marely
to provide vernier tuning. ’ :

With the station chogen and resonated on the band spread seals, the
orystal filter i1s swatched inte the circuit by astting the ghasing cen=
trol pointer to vertical upright position (approximately 90° clockwise
from "OFF" position). The band spread scale is then adjusted with res-
pect to the aignal go that a maximum meter reading is obtained, This
Frocedure is one which requires patience and accuracy of adjustment
sinca the receiver 1s ultra sharp with the ¢rystal filter in and there
will be one definitely sharp peak indicating crystal resonancs. The
receiver should be tunod to this peak and left on it during all adjust-
ments to be made regarding the intermediate frequency amplifier.

when this peak has been tuned to and the meter is at maximum reading,
a small standard intermediste frequency trimmer tool of the insulated
screw-driver type should be used. Then the sslectivity control,
should e set so that the condenser it adjusts is set at 50%
meshs 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 $o and left at a maximum meter reading. TUaually this ad-
Justment will not mequire very much turning of the adjustment screws,
A good procedure to follow is o start with the 5,5 transformer and
align in seguency 5.4 and 5.3. All adjustments should be mads as be-
fore mentioned so that the mebter reading ia maxlmum.
It 1s advisable from time to time to make sure that the signal is still
adjusted to pealk resonance of the crystal by slightly varying the
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adjustment of thc band-spread conbtrel. Waen this procadure has been
comploted aa outlined on& all transformers huve been adjusted and laft
at maximim meter reading, the intermediate frequency amplifier of the
raceiver is in peak adjustment anc tie crystal aligned with it for
maximum effectiveness in filter action,

PHASING CONTROL_OPERATION

The phasing control of the RME-70 receiver, located on the front pansl
in the top ripht corner is indicated oy the words “CRYSTAL PHASING".
Directly to the left of che shaft 1s the word "QFF", There ia a stop
connected with the shaft so that whnen the receiver is to be used with-
out the crystal filter, rotation of the crystal phasing control is set
so that the pointer polnts to the YOFF' position and further countor-
clockwiass rotation id imposaible due tc the stop. Tils indicates that
tae cryatal f£llter has been removed frem the cireult and normal receiv-
ar operation ia possible. This function is provided by a cam operated
switeh connected with the phasing control of the crystal filter. In
order to put the crystal into operatior it is neceasary to rotate the
eryytal phasing control clockwise to a poaition whers the pointer is
spproximately in & vertical position, similar te that nomally required

.of the selectivity control, locabted just below it.

Fallurs of the crystal to cut out of the clrguit when the crystal phas-
ing control pointer is set to the "OFF? position is due elther to the
fact that tne lmob has slipped or the switch contacts aro bad and prob-
ably need adjustment. he cmm switch closes waen biua poin&sr is in

the "OF7" position, shorting out the crystal unit. Failurs,of course,
to short out the crystal unit will make it poass:bls for the crystal fil=
ter to be in operation at all times. Slight pressure or vending of the
contacts can improve this fanction should 1t fail.

when the crystal filter is being used the phasing functlon ia provided
by the veristion im capacity of a phasing condenser controlled by the
crystal phasing lnob. Usually thus is indicated by minimu nolse or
background response whon ths receiver is tuned off of ths gignal and
the crystal is being useds This pesition, as defore indicated, will be
approximately one which allows the po:nter Yo e vartical. 8light var-
iations, €ither ¢lockwise or counser clockwise, from thys minimum noise
regponse position change the rejection poant of the crystal and malie it
possible to tune the rejection characteristic of the crystal to various
slightly higher and lowsr frequencies for rejection purposes during

QR from & heterodyne on s desired signal.

If the phasing control does not work it is andicative of the fact that
probably a connection is broken or that the R.F. choke connescting the
AeVsCe to the grid of the tube {indicated on the schematic drawing by
ReFaCs in the crystal filter cireuit} is open. The continuity check
botwesn the grid of the first I.F. smplifier %tube and the Janetion of
rasistor 1.8 on the automatic volume control torminal strip should shiow
continuity when the crystal is in the operating positiecn.

ALIGNMIENT OF RADIO FREQUENCY $ECTION OF THE MME-70 RECEIVER

Alignment of the radlo frequency soction of the receiver will effect
principally- the calibratioen of the receiver. Within cortain lanats
fhis of course will also effect the sensitivity. Small variations in
frequency {up to 2%) will not materislly reduce the sensitivity of the
receiver although they of course will show up as variations in the cal-
ibration as indilcated by the required setting of the main tuning disl
indicator. Corredétion for any varistiun is calibration can ba made by
following the suggestions outlined.

i

Band 1 intludes tha frequencies between 550 and 1500 KG. For bamd )
thore are two frequency adjustments for adjusting the indicator te
proper callbration. The adjustmonts (condensers 2.51 and 2.50) are
aGjusted as indicated on Figure 4 through the top of the shigld can
just in the rear of the main tuning condenser assembly. 2,51 adjusta
the band ) osclillater calibration in the low frequency portion of the
range and condenssr 2.50 1a the adjuatment for the high frequency end
of band 1. The procedure 18 thisy Fut tho main tuning indicator to

a position so that the main tuning condsnsars are fully meshed. The
seinter of the main tuning control should then be set at maximum left
enil of scale so that the pointer falls just bolow the line above the
numbers indicating the various channels. In thia reapsct 1t will par=
tially cover the top half oi the mumerals indicatinsg the different tun-
ing bands on this scale. In othor words, the lire which borders the
scmi-circular acale at the extreme counter-clockwiss position should
rest on the top edge of the pointer as it iz turned to maximum counter-
olockwize rotation and the cendenscr plates are at full mesh.

The next step isa to chooase a station or a signal of aceurately Lknown
frequency, around 700 LC, end set the main indicator to the froquency
of the signal whaich 1s going to be used for the test. For sxample:
There i1s a station available with fairly sood signal strength or a
bteat oscillator is available ¥hieh can ACCURATELY ve set at 700 KC.
If the roceiver indicator on the main tuning disl is set at 700, and
the receiver 1s consaderably out of calibration of courss the aignal
will not be received, However, leave ths indicator at the correct
frequency of the signal being used for tihe test and set the band-
spread conirol to a readind of 180 on the Gial at which position it haa
no material affect on the tuning circuits of tho receiver and permits
the calibration of the main tuning dial to indicate sccurately the
frequency of metting.

Then by meana of condenssr {2.51) (Figurs 4} mccessible through the
trimming hiole in the oscidlator shield can for 3and 1, adjust wntil
the signal is brought in with the pointer sef at the proper froguency.
Then choose a signal at apout 1200 or 1300 kilocycles, and set the
main tun:ng dial indicator Lo tie correct frequoncy lor that aignal
and bring the aignal in on t.at setting with trimmer 2.50, It will
then be necsssary to return to tie former frequency setting of 700 KC
to meke gure that the yariation of 2.50 has not made some slight
change in the setiing for the lower fregusncy calibration poant and it
may be necessary io readjust condenser 2.50 sligutly again. Then in
order to make ceyrtain of the accuracy of both settings return to the
frequency chosen between 1200 and 1300 1.C and if necossary, slightly
readjust condenser 2,51 again. After sevoral checks on each frequency
it will be found that the calibration can be made asatisfactorily.

Calibrations on the higaer freguency bands are controlled for Bands
2,3,4,5, and 6 by the trimmers 2.4%, 2.48, R.47, 2.4, 2,45, (Figure
:5; respectively. High side beat is used on &ll frequencies on the ~
RMI=T0 Roceiver which means that all of tho coudensers 2,45, 2.49,
2.47, 246, 2445, must be set to the lowssl capacity setting which
will provide a best and the proger calibration for tie frequencies in
the respechive bands., Calibration froquencies used are as follows:

Band 2: 2 mepacycles and 3 megacycles.

Band 3:; 4 megacycles, 5§ wegacycles, 6 megacycles.

pand 4: % nesacyclss, 9 megacycles, 1l megacycles,
13 uegacycles.

Band 53 14 megacycles, 15 mezacycles, 17 megacycles.

3and b: 30 megacyclas.

After the calibration has been made accurately on all of the frequon=

cles, or if the receiver has been found to be accurately set insofar
as its calibration is concerned on all frequencies, the trimmers 2.2
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and 2.1 have a distinct effect uponm the RF grid circuits for bands 5
-and b respectively. They are adjusted as Follews: With a gtoady in-
coming signal on bstween l4 and 15 megaeycles and the most ofFfsctive
setting of the resonator control for signal in taat region, and with
the antenna cornnected, the condenser 2.2 is adjusted for maximum meier
reading. With these same conditions exiating on 30 megacycles, with
the band switeh set on band 6 and the antonna connacted, 2.1 is ad jus~
ted for maxumum response on a given dteady signal. All other trimiiing
and adjusting is done mapuaily by means of the resonator conmtrol, =
variable BF omplifier and detector grid padder, which can be eritically
ad justed for peak resonince at.any frequency 1t is desired to tune to.

FIG. 7
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It is of importance to note the setting of tiae condenser 2.4 {Figurse CARRIER METER
4). This iz the antenna coupling condenser used when the receiver is . A ZERQ ADJUSTMENT,
set to Band 1. It should be set to practically its minimum capacity ; K
in order Lo provide conatant aligmment and proper coupling to tho an- Gl X o Xl J \ XTAL
tenna when wsang Band l. J¥xcessive capacibty an the condenser 2.4 will s
cause misaligoment of the RF amplifier and hence promiscuocus beating
of haprmonically releted brpadeast freguencies to the effect that a num-
ber of whistling fones will be recerved on the high frequency end of
the broadcast band. When the receiver leaves the factory it is set

at a very small capacity and should not be set at any other capacity

or material reduction in the efficiency of opération will be produced.
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The padders 2.2 and 2,1 materially contribute to the image signal re- .
jection on the tands 5 and 6. Special care should therefore be t aksn BATTERY

in tae adjustment of these condansers wien ‘the receiver 15 aligned. CABLE FIG. 8 :Eﬂgm SUPPLY Fig. 4B
ADJUSTHENT OF THE BEAT OSCILLATOR
, ‘'ne beat osacillator has its frequency adjustable on the pansl by medns L.
of the C.W.Tone control, This control 18 normally set for

zero beat with the conderser 2,59 (C.W.Tone control) set at 50% mesh,

If 1t 13 found tlmt zero beat does mot occur or that the beat oserlla-
tor 18 not beating with the intermediate frequency to produce an auvd-

ible solid beat, 1t 32s probably due to the fact that the beat oscilla-
tor is tuning to a frequency otiaer than the intermediate frequency of
the recexver, This can bs remodisd by the following procedure:

Set the Band Switeh to position Wumber 1, and tune in a broadcast sta-
tion 2o that 2t reads maxivauws on the ® meter, wWith thas condition ex~
iating, snap on the C.W.Tone Control. Then by making cer-
tain that the condenser 2.59 is set ©o.50% mesh, thé condenser 2.60
{Figure 4) located in the beat oacillator compertment just below 2.69
{Figure 4) near the top plate of the c¢hassis in front of the bsat os-
cillator tubc should be adjusted by means of a screw-driver so that
‘zerc beat is achieved with the signal tuned in as before mentioned,
When this is achisved, variation of the beat osciilator from minimum
to wazumwa mesh will give a total beat frequency variasionm of eight A Fig. 4&
kileceycles (plus or manus 4 kilocyoles from zero beat).
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Figure 4A shows the component layout for 69 receiver cc_':‘
with LS ~1 noise silencer. Figure 4B shows the layout of the section which wes changed
to accommodate the silencer and thersfore iz standard form of chapeis layout, If the
receiver is connected for use, the lime drawing in connection with the photograph in FOR ALIGNMENT AND FIGS. 3,5,11A4, and 11B
Vigure 44 or 4B will indicate the socket locations of the respsctive tubes, . SER RME 69 VOLUME X Pagea 3 through 6,
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