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selectivity, the quality of modulation contained in the

accepted sideband is not impaired in any manner and is

generally restricted only by the I. F. pass-band of the

particular receiver in use.  This is because the audio

frequency response of the YRS-1 is in excess of 70 to 7000

cycles per second, whereas the overall frequency response

of the average communications receiver falls off consider-

ably above approximately 5000 cycles per second due to 

sideband cutting in the intermediate frequency amplifiers.

To illustrate the operation of the YRS-1, consider an

amplitude modulated signal as shown in simple form in Figure 1,

page 5.  The modulation process creates two sidebands, A and B,

which are symetrically located on either side of the carrier 

and represent the modulating component.  If an interfering

carrier of almost the same carrier frequency is superimposed

as shown in Figure 2, page 5, the result will be a heterodyne

whose frequency will be equal to the difference frequency of

the two carriers.  Normally, if the amplitudes of the two

carriers are approximately equal, the resulting heterodyne

will be of sufficient amplitude to partially or completely

mask the intelligence contained in both sidebands of the

desired carrier because conventional communications receivers

cannot discriminate between the two carriers and may demodulate

sidebands A and B against the interfering carrier.  This is

illustrated in Figure 3, page 5, where a typical selectivity
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curve has been imposed on the heterodyned signal of Figure 2,

page 5.  Observe that the curve is sufficiently broad to

encompass both sidebands.  Even if the receiver is tuned

slightly off the carrier in an attempt to discriminate against

the heterodyne, the flaring of the skirts of the curve indicate

that an appreciable portion of the heterodyne will still be 

passed.

If the receiver possessed an extremely sharp, essentially

straight sided response curve as shown in Figure 4, page 5, 

fairly good separation of the sidebands would be possible.

Such selectivity, while desirable from the standpoint of

communications, might seriously restrict the audio fidelity

because the higher and lower audio frequencies would be 

clipped off along with the heterodyne.  This is the reason

signals lose intelligibility when the crystal filter is 

switched into the I. F. amplifiers of a communications

receiver.

The YRS-1 Single Sideband Selector combines the advan-

tages of the broad response curve for audio fidelity, and

the sharp response curve for selectivity, without the 

disadvantages of either.  This is accomplished by special

detector circuits which split the received signal into two

components, which when shifted in phase and added or subtracted,

reject undesired interference in one sideband or the other.

This makes possible the reception of signals which normally
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would be unreadable because of heterodyne interference.

The only additional controls introduced into the receiving

system are four push buttons which permit selection of:  (1)

Sideband 1; (2) Sideband 2; (3) Locked Oscillator; (4) Normal.

When the YRS-1 is set to the "Locked Oscillator" position, 

an unmodulated I. F. voltage of considerable potential is injected

into the detector circuits together with the I. F. voltage devel-

oped by the incoming signal.  The result is to reduce distortion

on signals which are received under selective fading conditions

in which the normal ratio of carrier level to sideband level

to sideband level is disturbed.  Both sidebands are received

in this operating position.  In the "Normal" position, the YRS-1

phasing and oscillator circuits are disconnected and the receiver

is restored to normal operation.

Once connected, the YSR-1 must be energized whenever the

receiver is used, because regardless of the mode of operation,

the detected signal passes through one stage of audio ampli-

fication in the YRS-1 before being fed into the receiver's

audio system.

INSTALLATION

It is necessary to make minor wiring changes in most

types of receiving equipment with which the Single Sideband

Selector is to be used.  These changes will not impair the

normal operation or efficiency of the receiver but eliminates
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the necessity for the beat frequency oscillator for code 

reception when the YRS-1 is used in other than the "Normal"

positions.

Although detailed installation instructions for various

makes of commercial communications receivers are given below,

the following general outline of required changes will acquaint

the user with the operation of the YRS-1 and will serve as a

guide for installations in receivers not detailed in the

following pages.

As shown in block form in Figure 5, page 9, the Single

Sideband Selector functions as a complete second detector

and beat frequency oscillator and these circuits are, there-

fore, not used in the receiver when the YRS-1, is used in 

the Sideband and Locked Oscillator positions.  Since the

receiver's BFO is normally turned on and off from the front

panel, it is not necessary to make changes in this circuit.

I. F. voltage from the last I. F. stage in the receiver is

fed into the YRS-1, where detection and phase shifting takes 

place, and the resultant audio voltage is then fed back into

the input of the receiver's audio system.  Although the 

receiver's second detector is not called upon to deliver audio

voltage when the YRS-1 is used in the Sideband and Locked

Oscillator positions, in some cases it does supply receiver

AVC voltage and operate the "S" meter, and these functions are

not disturbed when the YRS-1 is fed back into the audio stages
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in the receiver.  The connection between the receiver's second

detector and audio system must be broken, as shown in Figure 5,

page 9;  otherwise, audio output from the second detector will

feed into the audio system at all times and render the YRS-1

useless.

To minimize circuit loading of the last I. F. stage in

the receiver, a small chassis containing a high impedance input

stage for the YRS-1 is installed in the receiver at a convenient

location which results in minimum lead length to the I. F. voltage

point.  This input chassis employs a miniature tube and is quite

small, so no great difficulty should be experienced in finding

a suitable installation point.  Regardless of the location of

the input chassis in the receiver, the coaxial lead connection

to the I. F. voltage point should be cut as short as possible

to minimize capacitive loading of the I. F. transformer secondary.

I. F. voltage for the input stage can usually be picked off

most conveniently from the diode plate of the second detector and

in most cases this connection can be made from the top of the

receiver chassis by means of a small lug attached to the proper

pin of the second detector tube.  The connection between the 

receiver's second detector and audio system can usually be

broken most conveniently at the audio volume control.  In each 

connection, the shielded outer braid on the cables should be

grounded to the receiver chassis to prevent hum pickup.  The 

length of these audio leads is not critical.
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It should be pointed out that the efficiency of the YRS-1

in rejecting unwanted sidebands and in passing desired sidebands

depends, to a great extent, upon correct alignment of the I. F. 

channel in the receiver.  If the alignment of the I. F. channel

is questionable, it is recommended that these stages be carefully

realigned so that the full capabilities of the Single Sideband

Selector will be realized.  In any event, it is necessary to

check the tuning of the secondary of the last I. F. transformer

and compensate, if necessary, for any additional capacity

introduced by the input stage.  Some receivers such as the 

Hammarlund Sp400x employ fixed-tuned secondaries and in such 

cases no adjustment is possible or required.  If a complete

I. F. alignment is attempted, visual alignment employing an

oscilloscope and a sweep frequency generator is preferred.

If such instruments are not available, alignment can be

carried out with the conventional amplitude modulated signal

generator and output meter.  Some types of receivers employ

variable bandwidth I. F. channels which, in the "BROAD" or

high fidelity position, yield a double-humped and sometimes 

unsymmetrical response curve.  I. F. alignment should not be

carried out at this bandwidth setting.  Whenever possible, 

the manufacturer's service notes on the receiver should be

adhered to in order to take advantage of the designer's

experience with specific peculiarities of the design.

Satisfactory operation can be obtained with the YRS-1
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only when the receiver to which it is attached is stable in its

operating characteristics.  The most troublesome source of

instability in many receivers is the tunable oscillator which

heterodynes the incoming signals to the intermediate frequency.

Instability of this oscillator may fall into one or more of

the following classifications:

1.  Moderately slow drift in frequency, usually

stabilizing within two hours of operation. This

drift is caused by temperature readjustment as the

receiver reaches a stable operating temperature.

2.  Erratic jumps in frequency.  This may be caused

by line voltage changes, sudden release of stress due

to thermal changes as the receiver warms up, poor 

sliding contacts on the oscillator tuning capacitor, 

or poor voltage regulation in the plate power supply.

Poor voltage regulation may cause the frequency of 

the oscillator to change with the setting of the manual

(RF) gain control or with AVC action.

3.  Frequency modulation of the oscillator at power

line frequency or harmonics.

It should be remembered that certain amounts of all three

types of oscillator instability exist in the very best equip-

ment, and that the YRS-1 will work satisfactoryily with all

well engineered receivers.  In some instances, however, one

or more of the three oscillator defects listed above causes
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normal operation of the receiver to be difficult, operation

with the YRS-1 will also be seriously impaired.  The owner is

quite probably already aware of their presence if any of the 

effects mentioned are serious.

Even though the receiver itself has excellent stability, 

satisfactory operation may not be obtained when receiving 

certain stations whose frequency control systems suffer from

excessive instability of the types listed above.

Under any circumstances it is a good policy to correct

the receiver defects if they are of sufficient magnitude to

interfere with the operation of the YRS-1.

Input Chassis Installation

1.  Select a location on the receiver chassis for the

input chassis which will result in the shortest possible lead

length to the specified pin of the receiver's second detector

tube.

2.  Remove the cover from the input chassis and use this 

as a template to mark two mounting holes on the receiver chassis.

3.  Screw the cover to the receiver chassis and reassemble 

the input chassis.

4.  Cut the coaxial cable to the shortest length which 

will just reach the correct pin on the second detector tube.

There should be very little slack in this lead.

5.  Strip back the outer insulation jacket and braided

shield of the coaxial cable and solder the inner conductor
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of the cable to the small lug supplied.

6. Solder the lug to the specified pin of the second

detector tube.  Be sure the outer braided shield does not

short against any of the tube pins.  (A spring-grip lug may

be used if preferred to the soldered type.)

Installation in Hammarlund SP400X (BC779B, BC794B, BC1004C)

Refer to Figure 6, page 15.

1.  Select location for input chassis and follow

installation procedure described in preceding section.

2.  Connect the inner conductor of the coaxial lead 

from the input chassis to pin 3 or 5 of the 6H6 second

detector tube (point B).

3.  Disconnect the lead running from the junction of

the diode load resistors (75,000 ohms ½w. and 50,000 ohms

½w.) to the volume control.

4.  Connect shielded lead color coded with red dot to

the junction of the two diode load resistors described in 

Step 3. (point A)

5.  Connect shielded lead color coded with yellow dot 

to the "top" of the audio volume control.  (Point C)

6.  Strip back and unravel the outer braided shield

of the two cables.  Twist the loose, unraveled stands

together tightly and solder to the nearest ground lug on

the receiver chassis.
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Installation in Hallicrafter's SX28A

Refer to Figure 7, page 17.

1.  Select location for input chassis and follow installation

procedure described in preceding section.

2.  Connect the inner conductor of the coaxial lead from the

input chassis to pin 4 or 5 of the 6B8 second detector and "S"

meter amplifier tube.  (Point B)

3.  Disconnect the .02 mfd. coupling capacitor at the "phono"

jack.

4.  Connect shielded lead color coded with red dot to the

.02 mfd. capacitor lead which connects to the termination of

the two 470 k and one 100 k resistors. (Point A)

5.  Connect shielded lead color coded with yellow dot

to empty lug at point C on "phono" jack.

6.  Strip back and unravel the outer braided shield on

the two cables.  Twist the loose, unraveled ends together

tightly and solder to the nearest ground lug on the receiver

chassis.

Installation in RME 45

Refer to Figure 8, page 18.

1.  Select location for input chassis and follow

installation procedure described in preceding section.

2.  Connect the inner conductor of the coaxial lead

from the input chassis to pin 5 or 6 of the 7B6 second

detector and BFO tube.  (Point B)
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3.  Disconnect the lead running from the .1 mfd. audio

coupling capacitor to the audio volume control.

4.  Connect shielded lead color coded with red dot to

the loose end of the .1 mfd. coupling capacitor. (Point A)

5.  Connect shielded lead color coded with yellow dot

to the "top" lug of the audio volume control.  (Point C)

6.  Strip back and unravel the outer braided shield on

the two cables.  Twist the loose unraveled strands together

tightly and solder to the nearest ground lug on the receiver

chassis.

Installation in Hammarlund HQ 129X

Refer to Figure 9, page 20.

1. Select location for input chassis and follow installation

procedure described in preceding section.

2.  Connect the inner conductor of the coaxial lead from

the input chassis to pin 3 of the 6H6 second detector and noise

limiter tube.  (Point B)

3.  Disconnect the .02 mfd. audio coupling capacitor from

the audio volume control.

4.  Connect shielded lead color coded with red dot to

loose end of .02 mfd. audio coupling capacitor.  (Point A)

5.  Connect shielded lead color coded with yellow dot to

"top" of volume control.  (Point C)

6.  Strip back and unravel the outer braid shield on the 

two cables.  Twist the loose, unraveled strands together
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tightly and solder to the nearest ground lug on the receiver

chassis.

OPERATING ADJUSTMENTS

CAUTION:  THIS EQUIPMENT WILL OPERATE ON 105 TO 125 VOLTS,

50/60 CYCLE AC ONLY.  DO NOT ATTEMPT TO OPERATE ON DC.

THE FOLLOWING ADJUSTMENTS MUST BE MADE BEFORE THE YRS-1

WILL OPERATE PROPERLY.  RECEIVER I. F. ALIGNMENT MUST BE CORRECT.

General

For best results, adjustments should be made with a signal

generator capable of unmodulated and modulated output.  If a 

signal generator is not available, a stable signal such as a

local broadcast station whose carrier level remains constant 

can be used.  In all cases, R. F. input to the receiver should

be kept as low as possible consistent with accurate indications.

CAUTION:  ADJUST ONLY THE CONTROLS SPECIFIED IN THE STEPS BELOW.

THE REMAINING CONTROLS HAVE BEEN ADJUSTED AT THE FACTORY AND

WILL NOT REQUIRE RESETTING UNDER NORMAL CONDITIONS.

Keep the receiver input circuit and signal generator leads

well separated from the YRS-1 chassis so that oscillator voltage

from the YRS-1 will no be fed into the front end of the receiver.

Normally the R. F. sensitivity of the receiver is sufficient

to reject a low level signal of I. F. Frequency which may appear

at the antenna terminals.  The I. F. voltage developed by the

YRS-1 is of the order of 40 to 80 volts.  Although good

shielding is provided, care must be taken to prevent even a
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small amount of this voltage from being introduced into the 

I. F. channel of the receiver through the front end, while

adjustments are being made.  Under no condition should the

receiver be removed from its cabinet or left in an unshielded

condition while adjustments are being made on the YRS-1.

1.  Apply power to the receiver and the YRS-1.  Depress

the "Normal" button on the YRS-1 and permit the equipment to

warm up for ten or fifteen minutes  until normal operating

stability is reached.

2.  Adjust R64 (located on rear apron of chassis) to full

clockwise position.

3.  Turn receiver BFO off and AVC on.  Set the signal gen-

erator to produce an unmodulated signal and tune it in on the

receiver.  The exact frequency used is unimportant provided

it is free from interference.

4.  If a trimmer adjustment is available on the secondary

of the last I. F. transformer, adjust it for maximum "S" meter

reading.

5.  Switch the receiver to the "medium crystal" position

and carefully tune the signal for maximum indication on the "S"

meter.  Adjust the RF gain control on the receiver to insure

that the receiver and the YRS-1 are not overloaded.

6.  Depress the "Locked Oscillator" button on the YRS-1.

Adjust L1, the slotted head bolt on the YRS-1 chassis until a

beat note is heard.  Progressively reduce the RF gain and
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increase the AF gain and adjust L1 for exact zero beat.  It is

important that the RF gain control on the receiver be kept as

low as possible to avoid "Lock-in" and consequent tuning error.

IMPORTANT:  SEE FOOTNOTE IF RECEIVER I. F. IS OTHER THAN 455 KCS.

7.  Adjust L2, the slotted head bolt on the YRS-1 chassis

for maximum output.  This adjustment is not critical and it 

will be found that tuning is quite broad.

8.  Detune the signal generator until a beat note of 

approximately 1100 cycles is obtained.  Depress either Side-

band button and keep depressed the one which results in lower

output.

FOOTNOTE:

If the frequency of the receiver's I. F. channel is not

455 kcs., it will be necessary to tune both the primary and

secondary of T1 to approximately the correct frequency before

adjustments on R38 and R39 are made.  The primary of T1 is

reached from the bottom of the chassis and the YRS-1 must

be removed from its cabinet to permit access to the iron core

tuning adjustment.

Following step 6, connect an a-c vacuum tube voltmeter

between pin 5 of V-4 and ground.  Adjust the iron tuning

adjustment in the bottom and top of T1 for maximum reading

on the VTVM.  Then proceed to step 7.
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9.  In this step, adjust R38 if Sideband 1 button is

depressed and R39 if Sideband button 2 is depressed.  R38

and R39 are the "balancing controls".  Using a broad-bladed

trimming tool or screwdriver, adjust the for iron tuning 

disc at the top of T1 and simultaneously rock the appropriate

balancing control for minimum output.  If considerable tuning

of T1 is required, the beat note may change slightly and this

should be ignored for the moment.  Advance the audio gain

control on the receiver if necessary, to obtain good indica-

tions.

10.  Retune the signal generator to give the same frequency

beat note on the other side of zero beat and depress the other

sideband button.  Adjust only the appropriate balancing control

(R38 or R39, depending upon which Sideband button is depressed)

for minimum output.

11.  Retune the signal generator to its original frequency

and adjust L1 for zero beat as described in Step 6.  Repeat

Steps 8, 9, and 10 but this time use an audio signal generator,

if available, to check the 1100 cycle beat note.  (If a piano

is available, the note 2 octaves above middle C is approximately

1100 cps.  Use this to determine beat note frequency.) These

steps should be carried out carefully if best results are to 

be obtained.

When L1, T1, R38, and R39 have been properly adjusted, it

should be possible to obtain approximately the same attenuation
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of either side band by tuning the receiver (or signal generator)

to either side of zero beat and depressing the appropriate side-

band button on the YRS-1.  This attenuation should run from 20

to 40 dB.

12.  Tune in a broadcast station and depress the "Locked

Oscillator" button.  Tune the signal to zero beat.  Advance RF

gain control until locking action is definite.  Do not over-

load receiver or YRS-1.

13.  Depress the "Normal" button, observe the output level

and the depress the "Locked Oscillator" button.  If there is

a difference in output level between the two positions, adjust

R64 (located on rear apron of chassis) with the "Normal" button

depressed until the output level is the same in either position.

Bias Adjustment

Incorrect bias voltage on the reactance tube will cause

a beat note which will rapidly drop in frequency and finally

fall to zero beat as operation is changed from "Normal" to any

other position.  This shifting beat note should not be confused 

with the steady beat note which occurs when a steady carrier is

slightly detuned with the YRS-1 in any position other than

"Normal".  If the bias voltage is correct, switching back and 

forth between "Normal" and any other position will not result

in a shifting beat note, provided the signal has been tuned in

correctly in the "Locked Oscillator" position.

The Following procedure should be used to adjust the bias
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 voltage to the proper potential.

Set the YRS-1 to "Locked Oscillator" and tune in a steady,

unmodulated carrier from a signal generator or VFO.  Tune the

receiver to produce a beat note, and progressively increase the 

audio gain while decreasing the RF gain.  Reduce the RF gain as

low as possible consistent with an audible signal and then tune the

signal to zero beat.  While switching back and forth between 

"Normal" and "Locked Oscillator", adjust potentiometer R45 (located

on rear apron of chassis) in small steps until the shift of the 

beat note is minimum.

OPERATION

Important:  Maintain the RF gain control on the receiver as low 

as possible consistent with the readability of the received signal

to prevent overloading the receiver and the YRS-1.  The lower

the signal input to the YRS-1, the better the sideband rejection.

Amplitude Modulated Reception

When the YRS-1 is used in any position other than "Normal",

a beat note will generally be heard as a signal is tuned in on 

the receiver. This beat is produced by the incoming carrier beating

against the local oscillator of the YRS-1.  For reception of 

amplitude modulated signals, the receiver should be tuned to 

zero-beat with the desired carrier.  In general, the mode of 

operation (i.e. Sideband 1, Sideband 2, Locked Oscillator, or 

Normal) best suited to tuning a band of frequencies will depend

to a great extent upon the degree of interference encountered

over that portion of the spectrum which must be covered.
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When heterodyne interference is encountered on both sides of

the desired carrier, the receiver's normal crystal filter phasing

adjustment can be used to minimize the disturbance on a strong

heterodyne within the single sideband accepted for reception.

This generally reduces the audio fidelity, just as in normal

receiver use.

Since the receiver's second detector circuits are by-passed

when the YRS-1 is operated in either Sideband or "Locked Oscill-

ator" positions, the usual type of series noise limiter circuit

incorporated in the receiver's second detector circuit is no

longer operative.  This is a condition which must be accepted

when the YRS-1 is used in any position other than "Normal".

In the "Normal" position, the receiver circuits are used and

the series noise limiter functions in the normal manner.

Receivers equipped with I. F. noise silencing circuits are

not subject to this limitation and the effect of the noise

limiter circuits is unchanged, regardless of the mode of 

operation used on the YRS-1.

Reception of Single Sideband Transmissions

Reception of single sideband, suppressed carrier signals

is, of course, perfectly feasible with the YRS-1.  If the carrier

is totally suppressed, the local oscillator in the YRS-1 will

have no incoming voltage on which to lock but will operate to

provide single sideband reception.  With transmitter carrier

attenuation of, say 20 dB, however, sufficient carrier voltage
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will be fed into the YRS-1 to enable the local oscillator to

lock-in automatically at the correct frequency.

When receiving a single sideband transmission, the operator

should make certain that the YRS-1 is set to receive the sideband

being transmitted.  The AVC control on the receiver should be off

for this type of operation.

CW Reception

For CW reception, the receiver's BFO should be turned off

when the YRS-1 is used in the Sideband or Locked Oscillator

positions.  The necessary beat note is produced by the incoming 

signal beating with the local oscillator in the YRS-1.  When

the YRS-1 is switched to "Normal", however, the local oscillator

is de-energized and the receiver BFO must be turned on to provide

normal CW reception.  With the YRS-1 set to "Locked Oscillator",

the beat notes on each side of zero beat will be of equal

strength, provided the receiver's I. F. pass band is symmetrical,

and it will be found that there is no operational difference

between CW reception in this position, and CW reception with the

receiver's BFO on and the YRS-1 in the "Normal" position.

The mode of operation of the YRS-1 for general CW tuning

depends again upon interference conditions in the spectrum to

be covered and also upon the operator's personal preferences.

It has generally been found satisfactory to tune for signals

with the YSR-1 in the "Locked Oscillator" position and then, 

when the signal has been located, to switch to the appropriate

sideband.  If interference develops, retune the receiver to
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the other side of zero beat and depress the other sideband

button.  The advantage of the YRS-1 over the crystal filter

is that an entire sideband spectrum of interference is removed,

rather than a small "notch", and furthermore, removal of such 

interference is automatic because critical phasing controls are

not involved.  "Chirpy: CW signals can be copied on the YRS-1

whereas the crystal filter makes this difficult and sometimes

impossible.

CW reception should not be attempted with the receiver set

to the sharp crystal position and the YRS-1 set to one sideband.

Since the receiver must be detuned to produce an audio beat

note, the incoming signal will likewise be detuned off the peak

of the crystal filter response curve and hence the signal will

be greatly attenuated.

Determination of Sidebands

By definition, the lower sideband is always on the low

frequency side of the transmitted carrier and the upper side-

band is always on the high frequency side of the transmitted 

carrier.  Since it is often desirable to be able to determine

on which side of the carrier frequency interference exists,

simple tests can be made to ascertain whether "Sideband 1" 

corresponds to the upper of lower frequency sideband of the

received signal.  These tests should be made on each receiver

band on which operation is contemplated because the sideband

positions in the I. F. channel depend on whether the local
















































