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A COMMUNICATION RECEIVER ENGINEERED
TO FILL THE COMPOSITE REQUIREMENTS
OF THE DISCERNING AMATEUR AND
THE ASTUTE PROFESSIONAL OPERATOR.

PIERSON ELECTRONIC CORPORATION

LOS ANGELES, CALIFORNIA




THE KP-81 is offered today as the Receiver of tamorrow, having been
designed and developed by Karl E. Pierson who formerly designed the
famous PR series of Receivers. Engineered to meet present day condi-
tions and to anticipate future requirements.

RF OR PRE-SELECTOR STAGES—Two funed RF or Pre-Selector
stages are In continuous operation at all times on all bands, with high-
est efficiency of design. This combination gives an unusually high
image ratio on all bands. Image ratio table for each band appears
below:

AVERAGE IMAGE RATIO

BAND—] ... .. ABOVE 7000 to 1
BAND—2 ... _ABOVE 4000 to 1
RAND—3 .. ABOVE 3000 to 1
BAND—4: ABOVE 1500 to |
BAND—5.____.. ABOVE 1000 to |

BAND SPREAD—Electrical band spread utilizes a separate tuning

condenser, employed with its separate dial and is so arranged as to:

eliminate paralax. A shutter system is employed with this dial which
maokes visible a 0 to 100 band spread scale as well as an accurately
calibrated frequency scale for the particular ham band in use at the
particular time. Other pravisions in the Receiver make possible accu-
rate frequency setting for this diol. (See Calibroted Switch Par.)
Circuit and dials are so arranged os to spread each ham band over
literally the entire band-spread dial,

M'IN TUNING DIAL—The main tuning diol is clearly and aecu-
Jrately calibrated in kilocycles on the broadeast or Ne. | band and in
\egacycles on the other four bands. Band number and coverage both
kilocycles or megacycles and meters is plainly indicated for each
idual band by information eppecring on a dial shutter which
ves visible only the band in use.

ﬁlﬁl.. DRIVE—The dial drives for both band spread and main dial are
bearing of the high inertia typs, extrémely simple and fool preof,
1 affording smooth operation.

TUNING CONDENSER—The main tuning condenser s o 4 gang
type, rigidly constructed ond mounted, non-microphonic. The same
design is alse used in the band spread condenser.

BAND CHANGE—Band changing iz accomplished by the use of o
slide coil drawer, an adaptation of the well known turret system.
Contacts are heavy silvered knife switch type. This drawer operates
on ball bearing typewriter carriage principle and is of heavy me-
‘chanical construction assuring smooth performance and permanent
alignment.

FIVE BANDS—7 a2 to 550 meters (550 KC to 40 MC].

BAND INDICATOR—Band and frequency indicators consist of printed
information on the dial shutters themselves indicating all information
pertinent to the particular band in use. Coverages for each band shown
in table below:

BAND—I. ... ......550.0 KC 10 1700.0 KC
BAND—2 .. ... 1.7 MC to 5.5 MC
BAND—3. w508 MEde:  120-ME
BAND—4 . ... 120 MC to 20.0 MC
BAND—5._......._..... 20,0 MC to 40,0 MC

CRYSTAL FILTER—BAND PASS AND SERIES—PARALLEL TYPE
COMBINED—The crystal filter and component parts are separately
shielded, utilizing precision-one-peak-crystal, end air tuning, iselan-
tite insulated, phasing condenser with insulated shaft, assuring maxi-
mum efficiency of operation,

C. W. TUNING—Single Signal with ar without erystal,

INTERMEDIATE TRANSFORMERS—Are of new and unusual design
which together with their circuits give a type of selectivity and inter-
ference elimination heretofore unknown in communication recesivers.

HIGH FREQUENCY OR HETERODYNE OSCILLATOR—The oscillator
circuit is of the electron coupled type of unusually high stability.
Changes of escillator plate voltage s high as 509 have a negligible
effect oh the escillator frequency, even when aperating on the highest
frequency band. The setting or changing positions of any of the con-
trols has absolutey no effect whatsoever on the oscillator frequency.

BEAT OSCILLATOR—is an extremely stable electran oscillator, care-
fully shielded with calibrated pitch centrol on front panel. The method
of coupling and detector clreuit makes possible, for the first time,
CW reception in a super-heterodyne circuit which is far superior ta
the old type “TRF" Receivers, performance being uniform on either
strong or weak signals.

SIGNAL TO NOISE RATIO—Dus to o lorge number of features too
lengthy for discussion here hoving to do with the RF circuit design and
silencer cireuits, the signal to noise ratio is of such high order as to
be negligible on all signals above ane micro-volt strength.

INTER-CHANNEL NOISE SUPPRESSION— (Squelch, or silent-be-
tween-stations! may be switched in or ouf of any band at will, it
may be adjusted to open on a signal of any R strength down to and
even below the noise level of any given location. 1t will be found of
extraordinary benefit in stand-by aviation, or police work, where the
carrier of the statien being received, is turned off between (ransmis-
sioms. |t does not affect the sensitivity or performance of the receiver,

MANUAL CONTROL—Operdtes the "AVC-off’* switch. This control
is normally intended for CW operations and s such controls bath RF
and IF gain permitting on ideal condition for cutting through heavy
lacal interference or both phone and CW' reception.

CONDENSERS AND RESISTORS—of close talerance requirements, are
ericased in heavily moulded bakelite, thus assuring permanence under
any climatic condition. The main voltage divider is heavy, wire-wound
ard of ample copacity and protected by a heavy vitreous coating.

SENSITIVITY CONTROL—is o fixed setting control mounted on
back of chassis and may be used to set the sensitivity for any given
location. However, this control is set at the foctory for maoximum
signal to noise ratio, In the average location consistent with accurate
R meter calibration and in the majoriy of coses need never be changed.
Fractional microvelt sensitivity is attainable on all bands.

METER CIRCUIT—The meter circuit Is an infegral part of the second
intermediate amplitier eircuit. It is of the balanced bridge type of high
stability. Further, the meter may be removed from the circuit, shorted
out or grounded without damage to the meler or affecting the per-
formance of the receiver. The meter terminals are only three volts
cbove ground, eliminating all possibility of shock frem high voltage
meter terminals os is the usual ¢ase. Large chaonges in line voltage
have absolutely no effect whatsoever on the zero setiing of the meter
circuif due to ifs balanced bridge design.



AUDIO TRANSFORMERS—are hermetically sealed and boked export
type.

POWER OUTPUT STAGE—is of the push-pull AB-1 type capable of
an undistorted output of better than 12 watts.

TONE CONTROLS—are in actuality variable sharp cut-off Hi-pass
and Low-pass filters making possible the adjustment of the audio
curve to fit the particular noise or such conditions of any situation
normally encountered in communication work. Great benefits are
derived both on CW and phone by proper use of these controls. In
full “'on" position the audio curve becomes o sharp peak at 1,000
cycles, an ideal situation for code reception particularly through
heavy noise.

INDUCTANCES—AI| coils and inductances are of a most efficient
design ond are doubly impregnated and double-baked by a special
process. This process incregses efficiency or Q of the coils over any
other known method. The coils, after treating, are ectually meore
efficient than a perfectly dry coil. Further, when finished, they are
covered with o heavy coating, which is of the texture of glass, and so
hard as to make domage to windings practically impossible,

UNIFORM GAIN—aver entire range.

SOCKETS—AIl sockets used in high frequency stages and oscillator
are of heavy construction HI-Q material.

HEAD PHONE JACK—on front panel completely kills specker leak-
age when in use.

COMMUNICATION CALIBRATE SWITCH—Is of the usual type with
filaments “on'’, supply “'off" in the send position, External connec-
tions are brought out from this switch for the purpose of transmitter
relay operation it desired.

CALIBRATE SWITCH—is an integral part of the band spread mech-
anism. Switch being actuated automatically when the band spread
dial is returned to zero. Calibration is accomplished by the shorting
of the antenna circuit and turning on an accurate crystal centrolled
500 KC woscillator, thus placing o marker signal ot every 500 KC
multiple throughout the spectrum. Locks are provided on both main
and bond spread dials to assure permanence of calibration over long
periods of time. Additional provisions are made for leaving antenna
active for calibrations against Bureau of Standards (W.W.V.) Crys-
tal Frequency Adjustment is provided for this purpose.

POWER SUPPLY—arranged for either 110 velt or 220 volt 50-60
cycle operation. Other voltages and frequencies can be supplied on
special arder,

SPEAKER—Heavy duty, 10" Dynamic. P.M.
MEASUREMENTS—Receiver 20" wide,

162" deep, 12" high. Speaker Unit 14"
wide, 11" deep, 12" high.

WEIGHT—Shipping weight approximately
110 pounds.

CRYSTAL SWITEM

CRYSTAL PHASING
—BAND WIDTH

EEAT CSCILLATOR
FITCH & SWITCH

PILOIT LIGHT
AUDITHLPASS

NOTE—We regret that existing production problems
moke it impractical to list names and types of
compenents and materials used in the manufacture
of this receiver aond we necessorily must reserve
the privilege of variation from time to time wntil
conditions become stoble and fixed.

BAMD INDICATOR

AUDICLIO-PASE:

TERMINALS—Antenna and doublet terminals are located on rear
panel of chassis as well as Phenograph in-put terminals, Sensitivity,
Meter Set and Silent Tuning adjustments,

CHASSIS—The chassis is constructed of furniture steel of extra
heavy gauge and it is so ribbed and fitted as {o stand a weight of over
3000 pounds without collopse, thus assuring durability and perma-
nent alignment.

METAL CABINETS—The cabinets are of the same rigid construction
of furniture steel as chassis and are finished in baked crackled finish
of fine velvety texture and extreme hardness,

REMOVING CHASSIS—The chassis and front pana! are assembled
as one unit, and are removable from the cabinet by removing screws
at each side of front panel and at rear bottorn of chassis,

TILTER—places dials in direct line of sight.
SHOCK-PROQF—Chassis; mounted on resilient rubber feet.
LICENSED—R. C. A.

CIRCUIT LINE-UP—18 TUBES—consisting of 2 stages of RF pre-
selection, local oscillator, modulator or mixer, 3 IF stages, noise
amplifier and rectifier, automatic threshold control, second detector,
first audio, push-pull output, beat oscillator, squelch, culibrutorf_\_-gn“:i\-‘-;.,

ol

NEW IMPROVED SILENCER CIRCUIT—Completely automatic an,
far more effective than any silencer heretofore developed. Und?a‘,.m

actual operating conditions it has made possible the perfect receﬁﬁon “

rectifiers, :

of signals of only 5 microvelts in strength through o noise leg‘é‘i in
excass of 100 microvolts, in other words roise 20 times strongen:;thgn;,.,
signal. It is controlled by o 3 position switch on the front pune'l",
1 pesition “off', 2 position "CW*', 3 position ""phone”. Must be
heard in action to be appreciated.

RECEIVER PANEL—is standard relay rack size 19''x1 02", Speaker
and power chassis can alse be furnished for relay ract mounting if
desired.

BAND SPREAD DIAL
& FREQUENCTY INDICATOR

MAAIN DIAL &
R METER

COMMUNICATION
SWITCH

INTERCHARNNEL
MOISE SUPPRESSCR

SILENCER SWITCH
——— FHOMNE JAEK

MARLAL CONTROL
& AME SWITCH

VOLUME CONTROL
A SWITCH

/ MAIN TUNING
BAND CHANGE

BAMD SFREAD X
Beal LOCK

DIALLOCK



ENGINEERING e QUALITY ¢ PERFORMANCE

* NEW AUTOMATIC NOISE SILENCER
* TWO PRE-SELECTOR STAGES

[Built in all bands)

* TURRET BAND CHANGE

| Silver knife contact)

* HI-Q SOCKETS

U all high frequency circuits)

* FOUR GANG TUNING AND BAND SPREAD
COMDENSERS

* SERIES PARALLEL CRYSTAL FILTER
* CALIBRATED BEAT 0SC. PITCH CONTROL

TOP VIEW

* CALIBRATED BAND SPREAD

* NEW L.F. AMPLIFIER DESIGN

* NEW PRINCIPLE TUNING SYSTEM

* BUILT IN CRYSTAL CALIBRATOR

* SINGLE SIGNAL AT ALL TIMES

* VARIABLE HI AND LO PASS AUDIO FILTERS
* CABINET TILTER

* 550 KILOCYCLES TO 40 MEGACYCLES

* ANTENNA rOIL PROTECTOR

TOP VIEW
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Figure No.

Plate No,
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FIGURES
Degeripbion
Response Curve, I.F. Amplifier
Response Curve Family, High and Low Pass Audlo Filters
Main Tuning Unit of Model KP-81 {Top View)
Power Supply Unlt with Electro-Dynamic Speaker
Power Bupply Unit with Permanent Mognet Speaker
Back Panel of Model KP-81

Circuit Diegram, KP-81 Receiver with Electro-Dynamic
Speaker

Circnit Diagram, Power Supply Unit with Permanent
Magnet Speaker

ILLUSTRATTIONS

Descrliption

¥P-81 Receiver, Power Supply Unit and Loudspeaker
(Front View)

KpP-81 Receiver Chassis

KP-81 Receiver Chasgis, bottom view, showing coil
drawer

EP-81 Power Supply Unit and Ioudspeaker, chassis view

:,KP—Bl Power Supply Unit and loudspeaker, bottom view
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SECTION T

GENERAL DESCRIPTION

The KP-81 Professicpnal Communication Receiver is a& tweniy tube
superhetercdyne radlo receiver covering & continucus frequency rangse of
from 540 tc 40,000 kileocycles. Particularly engineersd to f1ll the com-
posite requirements of the astute profesaiconal operator and the discerning
amateur, the XKP-81 possesses uniform gain over its entire rangs, and in-
cludes in its design & numbsr of exceptional features whilch provide
unusually high degrees of selectivity, sensitivity and stability.

mxtreme selectivity is attained by employing iwe atages of
pre-gelection 16 tuned circults in the intermediate frequency amplifier;
& crystal filter, and selsctive low and high pose sudio filters. Sensi-
tivity of the KP-8L is unusually high, Ll-watt output being obtained for
a signal input of but 0.5 microvelt. Stability is excellent, changes of
local oscillator plate voltage ranging &g much as 50 percent with negli-
gible effect on Irequency, even =t the highest tuning range. TImage
rejection ratios are exceptionally high, providing a freedom from imege
interference hitherte unknown. Band changing is acccomplished by the use
of 8 slide coll drewer employing heavy silvered knife switch contacts.
Tuning dials are accurately calibrated, bandspresad tuning being &ccom-
plished electrically by means of an additicnal tuning condenser which
alsc controls a 500 ke. crystal-controlled oscillator for purposes of
dial calibration, providing & market signal every 500 kec. throughout the
radic specirum.

The noise silencer ia completely sutomatic and far more effective
than the "limiter" type so often sncountered. A calibrated variable
pitch beat frequency oscilliastor, together with a new method of detector
coupling, permits for the first time in a superheterodyns CW recepticon
of an crder superior to that for which cld-typs "IRF” receivers have
been noted. An adjustable squelch circuit is incorporated to permlt
“ailent-between-station” operation at any signal level on any band, &
desired. A signal strength meter, calibrated in "R” unite, is provided
for the measurement of signals received. £11 close tolerance coils,
inductances, condensers, resistors and audio components are climatically
semled. The power ocutput stage is capable of providing 12 watts of un-
distorted audic output. Othsr features include head-phone and phono
jacks, and & communication switch which provides 2 means for not only
placing the receiver in "stand-by" position but alsc For controlling a
tranemitter, as desgired.

Physically, the KP-8) consista of two units, one containing
the tuning mechanism, all r-f, i-T and other conmtrollable circuits,
whereas the other contalns the power supply, Tilter circuits, power
oubtput stage and loudspeaker. Both chaselsg and their cabinets are
ruggedly constructed of heavy gavge Turniture steel, reinforced by
ritbing. Welght of the complete receiver, uncrated, 1 12¢ pounds.



PART ONE - GENERAL DESCRIPTION

Power reguirements of the KP-8) are 115 volts, AC, 50-€0
cycles, Provision is made within the gtandard power supply unit for
operation of the receiver upon 230 volts, AC, 50-60 cycles. For
operation at AC freguencies of 25 or 40 cycles, specification must be

made upon ordering.



PART_TWO

CIRCUIT

The circult employed on all bands consists of two gtages of
radio frequency amplification, a separate modulator (mixer) and
stablilized high frequency (local) oscillator, three stages of inter-
mediate frequency amplifiication, an infinite Impedance second deteoctor,
and two stages of avdic amplificaticn, the output stage employing two
TCSt'e in push-pull. In addition, separate tubes are used for auch cir-
cuits as the beat frequency oscillator, calibration oscillator, noise
silencer, squelch, "R" meter vacuum tube voltmeter, AVC-detector rscti-
fier, and powsr supply rectifier.

The noige gilencer is of the I-F nolge-canceling type and
employs three tubss for the purposes of threshold control, noiass
amplification, and noise rectification. A crystall filter is comnected
betwesn the seond and third I-F stages, and permits either meries or
parallel operation. Sieries coupled twin I-F transformers are uvsed to
heighten gelectivity. The AVC circuit 1s of balanced bridge desglgn, across
which & squelch circult tube is connected. Alsc employing a balanced
bridge type of design is the "R" meter vacuum tube voltmeter circult. A
crystal -controlled cascillator is provided at the receiver's R-F input
section for calibration purposes, generating a merker signal every
5000 ke, SHtabllity of operation is enhianced by modern design, carsful
selection of componsnts, and tho isclation of heat-generating unlts such
28 rectifiers and audic output tubes from the R-F and I-F chassis. The
incorporation of selective high and low pass audio filfers permits ad.
Juatment of the audic cutput range to sccamcdate any condition of nolse
or interfersnce normally sncountersd in communications work.



PART THREE

TUBE COMPLEMENT

The ¥XP-81 issgupplisd complete with tubes, a2ll of which have
been tested in the receiver at the factory during final test and align-

ment procedurss,

The tubes and their functions are given as follows: 5“£;,ﬂ“éfm%?%&
NMBER  FUNCTION TUBE TYPE a8
V1ol "R" Meter V.T.V.M. TAT
vi02 Sguelch Circuit 7CT

V103 First Auvdio Amplifier TBL

Vaol 500 KC. Crystal Cal. Csc. 77

Vo202 Firat R-F Amplifisr TAT &
V203 Second R-F Amplifier TAT o
Vo0h Modulater {Mixer) TBE =
Veos H-F Oscillator B3

V301 Firgt I-F Amplifier TAT g
V302 Second I-F Amplifier 6L7

7303 Noige Rectifier TAE *
V304 Noiee Amplifier THY .
V305 Nuise Control TAT 4
vhol Third I-F Amplifier THT

vhoz Detector Thk

V403 Beat Freguency Oscillator 7CF -
V501 AVC-Detector Rectifier TYh

V502 Power Supply Rectifier SULG -
V503 Auvdio Outpul Amplifier TC5 7
V50k Audio Output Amplifier A%

Y

R R
i



PART FOUR

TUNING SYSTEM

The main tubing condenser, M.T.C. 201, plus the bandsprsad
tuning condenger, B.S5.C, 202, are used together with Tive sets of colls
to tune the entire freguency range of the receliver in five tuning hands.

The frequency renge of the five bands is given as follows:

Band Number Frequency Range
No. 1 50 to 1700 KC,
No., 2 1.7 to 5.5 MC.
No. 3 5.5 to 12,0 MC,
Ne. b 12,0 to 20.0 MC.
No. 5 20,0 to 0.0 MC.

A1) R-F trangformers and coile used with the R-F amplifier,
modulator, and high frequency osclllator stages, together with their
associated padder and trimmer capacitors, are mounted in a rigid, heavy
duty, aluminum casting which provides total shielding for all steges
concerned. This is constructsd to slide from cne side of the chassils
to the other, being moved by the band change contrel knodb mounted at
the lower front center of the control panel, The various coil assemblies
are fitted with silvered, heavy duty, knife-edge contact pins which
engags spring-actuated contact arms affixed directly below the tuning
condensers., This mesns of accomplishing band-changing places the coils
in the best position within the chassis, permitting shortest pogsible
leads to exist betwesn coils and tuning condensers, and disengaging all
coils not required in the desired range. It is unnecessary to place the
receiver in "stand-by" position (Communication ewitch in “"send” position}
when chenging bands, any possibility of contact arcing being eliminpated
by the use of damping resistors in the circuits affected. Bandspread
tuning is available on all bands, and when not used the dial should be
gat at 100 degrees, 1f calibration of the mein tuning dial is to be
accurate.

Two tuned R.F., or Pre-selsctor stages are in continuous opera-
tion at all times on all bands, and these have been carefully designed
+o provide the highest possible cipcuit efficiency. The result of the
close attention paid to the design of thess circults providss the Kp-81
with an exceptionally high imegs rejection ratio. A table showing the
average image rejection ratic for each band 1s given herewith.



PART FOUR - TUNING SYSTEM

AVERAGE IMAGE REJECTION RATIO

Bend No., 1 Above 7,000 to 1

Band No. 2 Abvove 4,000 to 1

Band No. 3 Above 3,000 to 1

Baend No. & Above 1,500 to 1

Band No. 5 Above 1,000 to 1
* ¥ *

TWIN I.F. AMPLIFIER

An unusually high degree of selectivity is achieved in the

EP-81 through the employment of series-comngcted, twin i.f. transformers
in the thrse-stage 1.f. amplifier sesction. Operating at an intermediate
frequency of 465 kc., this cirecuit featurs permite & nowinel band-width
of 4 ke. to be obtained. Some indication of the selectivity thus pro-
vided is shown graphically in Figure Neo, 1. The attenuation of the high
freguency auwdio companent of an incoming signal is more than off-set by
the degrse of compensatiocn afforded by the audio band-pass filters and
infinite impedance detector,

Stabllity of operation and permanency of adjustment is assured
by the use of permeadbility tuned 1.7, transformsr and molded silver
mica fixed capacitors of close tolerance. The noise-gilencer is incor-
porated in the circuit of the 2nd i.f. stage, and the crystal filter ia
incorporated in the circult of the 3rd i.f, stage, permitting far more
effective silencing asction on CW signals than has heretofore heen
offered.



PART FIVE

CRYSTAL FILTTR

One of the most effective crystal filters yei deasigned ia
incorporated in the XP-81, Maximum efficiency of operation is agsursd
by the uwtilization of & precision, single-penk crystal, ssparate
shielding of all component parts, air-dielectric phasing control, and
lsclantite insulation. 3Poth series and parallel cperation are provided,
together with o varlable phasing control which permites adjustment of
cryetal selectivity to accommcdate almest any operating condition sn-
countered. When cperatsd in the geries position, the crystal filter
will provide a degrees of ssalectivity rangling from 500 cycles to 2 ke,
as ad juated by the Crystal Selectivity (phasing) control. In this
pogition, the crystal filter is ideal For overcoming mulitiple inter-
Tersnce FTrowm adjacent stations by isolating the deglred carrier within
very narrow limite of frequency. When uged in the parallel position,
the crystal filter affords sharp attenuation to any gsingle undesired
aignal the freguency of which i1s sufficiently close to the desired signal
ag to be within the auditie range. Careful retuning is requirved when
using the crystal filter in parallel pogition Ao as to place its attenwva-
tion point at the frequency of the undesired signal. Vhenever the crystal
filter is not in use, detuning of the I-F circuit concerned is prevented
by returning the Crystal Selsctivity {phasing) control to the mark
indicated as "Set.”



PART SIX

NOISE SILENCER

The noise silencer of the KP &1 is of the noise canceling
I-F amplifier type, completely sutomatic, and far more effective than
any silencer or limiter heretofors developed. TUnder actusl cperating
conditions, pesrfect reception has been attained throuvgh 2 noise level
equal to 20 times or more that of the signal input level. It is con-
trolled by & 3-position switch upon the control psnel, the central
position beling "Off," the two other peositioms providing settings For
"C.W." and "Fone", respectively. Since threshold contrel ig fully
automatic, the setting of the silsncer control t¢ the proper position
for either type of reception will afford maximum noise silencing for
the type of signal desired. It should be noted that greatest silencing
action ls obtained at the "C.W." positicn, but it is not recommended
that this setting be used for breedcast or radiotelephone reception as
dlstortion will result. In particularly noisy locations, it is
benelficlal to reduce the setting of the sensitivity control (rear
panel) to a level indicated by the "R" meter as B2 to R3 at which
point greater effectivencss will be obtained from the ailencer.



PART SEVEN

CALIBRATTON OSCILIATOR

A vnique feature of the KP-81 ieg the crystal-controlled
oscillator which serves to generate a marker signal every 500 ko.
throughout the frequency range of the receiver. Hmploying e preclsion
500 ko, crystael and £ stable osclllater cilrcuit rich in harmonic oub-
put, the calibration ogcillator is normally idle but maintained In a
"stand ~by" condition during normal operation of the receiver. The
oscillater is placed in an operating condltlon by rotating the bhand-
spread dial in a counter-clockwise diresction until a red line, marked
"XTAL CAL ~ QF," is reached. At this point a micrec-switch operated by
a cam upon the rotor shaft of the band -spresd tuning condenser serves
to short circuit the antenns input circult and simultansously completes
the grouwnd circuit of a pertion of the oscillator circuit. The resuli-
ing carrier signal may be tuned in on the main tuning dial at any dial
reading which is a multiple of 500 kc., thus providing 8 consgtant
calibration reference point for any portion of any band. Once the
deglired calibration merker frequency has been properly tuned in, asg
indicated by the "R meter, and the main tuning dilal locked, the
bandspread dial may be returned to its intial setting of 100 at which
peint 1t ne longer causes the calibration oscillator to function.
Bandspread (fine) tuning is then availsble, the frequency decreaping
ag the dial is rotated in & clockwise direction from 100 towerds 0.
Ampteur bands are calibrated dirsctly in mezacycles upon the bandepread
dial. The mein tuning dial should bhe set at the highest freguency
indicated on the bandspread dial for amsteur bands, or at the next
highast 500 ke. muliiple above the frequency range for which calibrated
bandepresad tuning is desired.



AUDIO BAFND PASS FILTERS

An exceptional featurs of the KP-81 is the incorporation of
both high and low pass audio filter circuits in the input of the first
apdio amplifisr stege, permitting & degree of audio selectivity never
before offersd. Tach filter circuit consiste of five combinatiocns of
inductance, capacity and/or resistence, providing either rescnance or
attenuation at five different freguencies as selected by the asscciztad
gwitch. Tweniy~five different comblinations of auwdic selectivity are
thus possible, depending upon the gettings of the two band pass swiiches.
This figure la increased even more if the additional combinstions mads
poasible through the use of the Communication~Normal switch and the
Crystal Fllter cilrcuit alse are congidered. Some of the combinations
poassible at various settings of ths two switches are indicated graphically
in Figure No. 2, and vary from extended basg and treble ranges, (both
switches at No. 1 position), to a sharply peaked 600-cycle band pass,
{both switches at No. 5 position.) With both switches set at No. 3
posltion, an seggentially flat response curve is cbtailned.

Musical programs are heard to best sdvantage when both band-
pass filter switches ares in No. 1 position, OW signals are most sharply
peaked when both switches are in No. D pogition, providing of course
that the incoming signals are properly tunsd to resomate at the €00 cycle
band -pasg frequency, Other combluetions may be found te the liking of
the operator, it even being possible to differentiate between bass and
tenor volces to some degrese when interference of such nature presente
itself, such as when two radlotelephone stations occupy the same chermel
simulteneously. A principal advantage of the audio band pass fllters
is observed when the Crystal Filter is used for increased selectivity
of radiotelephone signals, the "bass" effect belng attenuated and the
trehle frequencises boosted to improve intelligibility.

-10-



PART NINE

COMMUNICATION-NORMAL SWITCH

An added feature of the EP-81 is the Commmnication-Normal
Switch, a device which, when placed in the Communication position,
attenvates all avdic frequencies above 1500 cps. This is particularly
effective in reducing certain types of ionospheric and other noise,
particularly at the higher frequencies. It may be used most effectively
in conjunction with the Crystal Filter and the Audio Band Pasg Filters
in setting up an ideal receiving condition, sttenusting noise frequencies,
and enhancing intelligibility of voice transmissions,

-11-



PART TEN

SIGNAL STRENGTH METER

An integral part cof the second intermediate frequency amplifier
cireuit, the "R" meter cireuit is of the balanced bridge type having
high inhersnt stebility and a regponse curve of semi-logarithmic pro-
porticns. A distinet feature of the KP-81 is the fact that the "R"
meter may be unged to measure the atrength of CW signals =g well =z
thet of rediotelephone signals. The input sensitivity of the bridge
type vacuum tube voltmeter circult employed with the meter is such
that for an input signal value of 1 microvolt, the meter will indicate
one "R" wnlt, or a reading of "R-1." BEach additional "R" unit up to and
including "R-9" indicates a chenge in signal strength egqual to & ab.
Beyond "R-9", these proporticna change, thers being 12 db. difference
between "R-9" and the first "+ sign. Another chengs occurs between
the first "4+ and the second "4, indicating 2k 4b, difference in
signel strength. Beyond that point, the curve veers steeply, the degree
of signal change hetween the second 4" and the calibrated stop line
being infinite.

Large changes in lins voltage have absolutsly no effect upon
the zero aetting of the meter circuit due to its balanced bridee design.
Furthermore, the mster may be removed from the circuit, shorted out or
groundad without incurring damage elther to the meter or to the associated
circult, nor would it affect the psrformance of the receiver. All
possibility of shock due to high voltage has been eliminated at the meter
terminals since a potential of only three volts appears at that point,
with respect to chassie ground.

~17=




PART ELEVEN

"SQUELCH" CIRCUIT

A most useful feature of the KP-81 is the Squelch circult,
which provides inter-chammel noige suppression, or “"silence-between-
stations.” It may be switched in or out of any band at will, adjustsd
to open on a gignal of any "R" gtrength down to and even below the
noise level of any given location, and will be found of extraordinary
benefit in stand-by applications where the carrier signal is turned
off between transmission, as in aviation, police radio, ete. 8
operation does not affect the senaitivity or performance of the
receiver in any way other than to determine the level at which signals
become audible,

~13-




PART TWRILVE

AUDIO OUTPUT

Three audic output circuits are provided. These are:

(1} A nemsdphone jack, mounted on the front panel, which is
so wired ag to completely silence the loudspeaker when the phone plug
is ingerted. The correct load impedance for the headphone cirvcuit is
2,000 ohms, & value usually met by headphones having a d-c¢ registance of
between 1,000 and b,000 ohme. Msximum avdio output power obtainable at
the phone Jjack is 18 milliwatis.

(2) Included in the power supply and spesker unit is the
audio output amplifier, consisting of 2 ~ 7C5'e in pushpuil, Class AB1,
and having & plate-to-plate impedance of 10,000 ohms with an egtimated
power output, wndistorted, of 12 watte. An output iransformer ls used
to couple the emplifier output power to the voice coll of the bullt-in
10-inch dynamic type louvdapeaker,

(3) An sdditionel and separate output winding of the output
transformer is connected to & terminal sirip mounted on the rear panel
of the power supply and gpeaker unit. Its impedance ig 500 ohms and
may be used to operate an external speaker. To retain a perfect match,
it i neceseary either to disconnect the voice coil connections of the
built-in lovdspeaker during operation of a remote loudspeaker, or 1o
provide a high impedance coupling transformer and operate the two
lovdspeskeras simultanecusly. Since the former procedure is difficalt
for the non-technical operator, it is suggested that the primary winding
of the coupling transformer used with the external loudspeaker have an
impedance of 1,000 to 1,500 ohmg, the secondary matching that of the
voice ©oil of the speaker used. This will provids & relatively satis-
factory match, though perhaps not ideal,

=1k




PART THIRTEEN

POWER SUPPLY

The standard KP-81 1is designed for operation from a 115 or
230 volt AC 50/60 cycle power source, 2 terminal strip being provided
inside the bottom portion of the powsr supply and speaker unit by
which the dual primery circwit of the power transformer may be changed
to permit operation fram either voltage. As supplied by the factory,
the receiver is ready for operation fram a 115 volt source. RNormal
power consumpiion is approximately 125 volt-amps.

All voltages required by the heater and plate voltege supply
circuits are provided by the power supply unit. Each side of the AC
input circuit is fused by means of a 2 or 3 ampere fuse inserted in the
gides of the fuse-holding AC male plug attached to the AC cord of the
power supply wnit. ¥For operation on 115 volte, the higher value fuse
is suggested, and is normally the value supplied with the receiver.
Both 2 and 3 =zmpers fuses &re suitable for operstion on 230 volts.



PART FOURTEEN

LOUDSPEAKER

A heavy duty, lO-inch dynamic type loudspeaker im provided
with each XP-81, deing an integral part of the power supply unit, and
utllizing the cabinet thereof ag & baffle. The cabinet of the powsr
supply and speeker unit, finished to match the receiver, alsc incorporstes
a lining of sound absorbent meterial bshind the speaker panel, thus
avoiding any undesireble mechanical resonance. Suitable coupling is pro-
vided by means of an auvdlo output trensformer, mounted on the powsr supply
chassis, which metches the voice coil of the speaker to the output
impedence of the audioc amplifier system.

Note: Bome models utilize permanent megnet type dynemic
loudespeakers, whereas other use field-coil type dynemic loudspeskera.
Since performance is identical in either case, no choice is given.

~16-




PART FIFTEEN

PHONC JACK

Mounted upon the rear pansl of the receiver chiissis is &
Fhono Input Jack which permits the receiver's sudioc system to be used
with auxiliary apparatus, such as phoncgraph pick-ups, high level
microphones, etc. The input circuit is of high impedance, and feeds
directly intc the first audioc stage. Both the Audio Volume Control
and the High and Low Pass Audic Filtors are retained in the circuit,
boing fully operative during such usage., Inserticn of the pick-up
plug into the Phono Jack automaticslly discomnecis the r-f portien
of the receiver during such operation. '

...l?..




PART SIXTEEN

COMMURICATION SWITCH

A communication switch 1s uged to permit interruption of
reception (such as during periods of trensmission or for stand-by
purposes) yet maintaining the receiver in a state of readiness to
resume operation Instantly whenever the switch 1s returned to its nor-
mel "Receive” position. In the KP-81, the Communication Switch {in
"Send" position) applies power to the three terminals of terminal agtrip
E-101 mounted upon the resr of the receiver chesais. (See Figure No. &)
The terminal Indicated as G is grounded to the metal chessis and serves
as & cammon leed for the return of the negative plate supply veoltage
appearing at the center terminal, and for the opposite side of the 6.3
volts, AC, appearing at the opposite end of the terminel strip.

Direct control of & transmitter, by means of the Communication
Switch, may be secured by operating a 6.3 volt a-c¢ relay (contacts
normally open} frem the correct terminals, and utilizing the rslay con-
tacts to apply power to the transmitter control circults. By this means,
rotation of the Communication Switch provides proper control both of the
receiver and of & transmitier,

An alternate method necessitates leaving the Communication
Switch in the "Send" position, and controlling the application of
receiver plete supply voltege by employing & relasy (contacts normelly
closed) which is operated by the tranemitter control circuit. The relay
contacts, being wired acrose the center and G terminals of terminal
gtrip E~-10Ll, thus permitiing the receiver to opesrate during the pericds
when the transmitter is incperative.

«18~
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PART SEVENTEEN

ANTENNA COIL PROTECTION

When a receiver is operated adjacent to a transmitter, it is
posaible for sufficlent r-f energy to develop 1ln the receiver's input
cireuit, particularly if the latter should be tuned to rescnsnce with
the transmitter's freguency, &s to burn out and permanently damage the
input circuit inductance. The XP-81 is provided with two 1/10 watt
neon lamps (N201, N2O2) which are shunted acrosa the input circuit of
the anterna (lst r-f amplifier) stage. These funciion in such & manner
&8 to detune and thus protect the Input circuit whenever the r-f voltage
there remches & value approaching the breakdown voltags of the neon
lamps. This point usually is reached long before a damaging value
develops, and the detuning effect caused by the breakdown of the rnecn
lemps (in effect, an rf short circuit) affords smple protection even
in the presence of 5 kilowatt transmitters.

-1 o L




SECTION TWC

PART ONE

INSTALLATTON

After unpacking the KP-81 receiver and pover aupply/loudspa&ker
wnit from the shipping cases, procesd as follows:

(1)
(=)
(3)
&)

(5)

(6)

(7)

(8)

Meke certain all tubes are firmly seated in thelr sockets.
Remove tape from reciifier tube in Power Supply Unit.
Remove tape from AC line cord.

Place Receiver on its back, and remove two large scroews
from bottom panel. These are painted red for ready
identification and their removel permits the slide coll
drawer to operate.

Remove tape from interconnecting cable, and cennect the
cable to the Receiver and to the Pwoer Supply /Loundspesker
Unit. Be certain to fasten sscurely the ground streps to
their respective binding post terminals.

Connect the antenna to the terminals at the rear of the
main Recelver chapsis.

Place AC plug in power receptacle. (Set is shipped ready
for operation on 11% voltg, AC, Where operation ias
desired onh 230 volts, AC, do not place AC plug in power
receptacle until change of power terminale has been
effected inside the power supply/loudepesker unit. By
removing the power/supply loudspeeker unit from its cabinet,
and viewing the bottom side of the chassis, & terminal
strip may be seen., Its four terminals are numbered 1,

2, 3 and &, respectively. By removing the jumpers between
terminalg 1 and 2, and between terminals 3 and 4, and then
placing & jumper between terminsls 2 and 3, the receiver la
made ready for operation on 230 volts, AC. The power
Fregquency should be 50/60 cyeles. For operation at lower
fregquencies, such ag 25 or 40 cycles, a special order is
required. NEVER attempt to operate an AC receiver on IC
power as immediate, serious damsge will result. Fuses

ars located in the fuse-holding type of mele AC plug
affixsed to the AC line cord of the Power Supply and Loud-
gpeaker Unit.

Placing the Power Supply/Louﬁspeaker Unit atop the Recelver
is not recommended as acoustic feedback may result. It
iz suggested that the two unita be separated to the extent

D] -



FART ONE - IRSTALTATION

of thelir intercomnecting cable, 1T possidles, and that
the Power Supply snd Loudspeaksr Unit be placsd in such
a position that the center of the loudspeaker will he
approximately at ear level.

The Receiver is now ready for operation. Refore applying
power, however, consult the list of coperating controls and atudy the
initial operating procedure containsd hereafter,

-




SECTTON THREE

l"l PART ONE
OPERATING CONTROLS
All operating controls are mownted upon the Pront panel as
shown in Piate No. 1. As may be assen, these conirols have been numbered
to facilitate their identificstion and location, ea given herswith:

{1} Crystal Pilter Switch. {(Normelly  OFF)

{2} Crystel Selectivity Control (Pheaing) (Noma‘lly at SET)

(3) Normal-Communication Switch (Normally set at NOEM)

(+} Bemt Oacillator Switch &nd Pitch Control. {(Normally in
central OFF position duving broadcast or radioctelephone
reception. )

(5) Hi-Pase Audic Filter (See text) |

(6} Lo-Pasas Audic Pilter (See text)

{7} Dial Locks.

(8) Main Tuning Control.

{9) Band Changs Switch.

{10} Band Spread Tuning Control.
{(11) A-C Switch {On-0ff) and Auwdio Volume Control combined.

(12) Automatic Volums Control (AVC ON-Off) Switch end Menual
Volume Contreol combined.

(13) Noise Silencer Switch (Normally COFF)
(14} Head Phone Jack

(15) BSquelch Control {Normelly OFF)
(16) Communication Switch  (Normally at REC)
{17) Band Spread Tuning Dial,

{(18) "R" Meter.

(19} Main Tuning Dial,




PART TWO
INITIAL CPERATION

Before applying power to the receiver, the controls must be
set as follows:

{1) Crystal Filter in OFF position.

(2) Crystal Selectivity at SET positicn.

{3) Beat Oscillator pointed downwards, in CFF position.

{4} Normal-Communication Switch in NORMAL position.

(5} Set both Hi~Pass and Lo-Pags Audio Filters at position 1.

(6) Relesase dial locks on both tuning conirols. These are
operated by pulling out and turning to place shaft pin
on shoulder of siotted mounting.

{7} Set Bandspread Tuning Dial at 100, as indicated on top
scale.

{8) Plzce Audioc Volume Control at extreme counter-clockwise
poeition. (AC off.)

(9) Place Manuel Volume Contrcl st extreme counter-clockwise
position. (AVC on)

{10) Place Silencer in OFF position.
(11} Turn Squelech to OFF position.
(12} Place Communication Switch in Receive position.

The Receiver normally is shipped with the Band Changing Switch
set for Band No. 3, since that is the position it is locked in for ship-
ment. If the locking screws have been removed from beneath the chassis,
the Band Change Switch mey be set to any hand upon which 1t is desired
to operste. Be certain it is locked in well.

The Receiver is now ready for the application of power. This
is accomplished by turning the Audioc Volume Control Switch clockwise
about one-quarter turm. Allow sboul 4% geconde for the tubes to reach
cperating temperature. At this point, signels should be recelved.
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AL JGMMENT PROCEEDURE FOR KP=B1 AS RECEIVED FROM W.ADRIAN OF LA SALLE, JILLINOIS

iF: (UStne SuEEp SERERATER AND S90PE,)
Xrar=OFFe ZSELESTEVITY OR BET.
2 KC wiof on TOPs
§ XC wist AT 1000 viues pown ( 60 08)
3% KC wiog AY 10,000 rimey oows
8% KO wisg AT 1 witLioN TIHES BOWN,
For seo? REBULTE ALISN GTENAL SENERATOR TO XTAL N SERIES possrron, Tutw

ALEER ALL §F ' BOTH Y0P AND SOTTON using SEOPEL AND SWELP SENERATOR 1O
ORNERAVE TRE SARD PFASS OF me '8,

i1F, {Usinc BIONAL SENERATOR AND QUTPUT METERS)

§f FREQUENSY [HJEGTED AT SIEEE TUBE THROUGH AN YRGROUNDED TUBE BniElde
OuTPUT SETER OK L0 cuw ouYpur OF PESESVERe (NI sOEERT BAY 88, BUT I cuchs®
THE SIUNAL BEMERATOR wili HEVE YO BE NDDULATED )

(1) Peax $F's AT THE XTAL FREQUENCT, UBTAIN THIS wiTh THE XTAL In THE BERIES
POBITIONG -

(2) l;&uu:ti;s::a:anan:a;:aua:ztnlisniau@instxx. 1oh & 1B prsmansess(ror)e
2A=28, 3A=3B=3C (with SEREOTIVETY conymoL AT SET) LasiB.

ADJUaT LADN OF THESE FOR RAXIEUL CUTPUT.
ApgusY BECONBARY {soTroN) OF 2=A rOR BIRILUK AUTPUTe

(3) Rewove srip car of 6LT TusE aN® SROUND S

{(4) Tumm ROVEE SILENCER vo PHONE; vusw RF eaiw UPe

§5) Peax 2-C ron ax{Snown wiTH TwO BLUGE, NAS oKLY OME e
{6) Tumg 2=0 roR wININUN,

{7T)tr ™z IF 58 URSTABLE IV NAY S CORRECTED BY DETUREING Dt BEGONDARYe TURNM
soYYeM SLus N SLISHTLY. ADJUST THIS ALEO TU OBTAIN EQUAL SAIN wiTRh SILENRER
In OFF«PHONE oo iTHION.

(8) Sev SENSIVITY conyRoi FOR A NOISE SAGKGRGUND OF R) or R2 -uax,

(9) Ser BFO piaL TO IERO AND Tumt §=C T8 RERO BEAT,



Pase 2,

AVE ADOUSTMENT,

TURN SANE SHANGER KNOD AND BCT 001L ORAWER BETWEEN BANDD.
ALL DONTHOLE AT NORMAL = AVE ony

Resowr saucies tose (707 w02},

ApuulT AVC SET rFoR NARZINUR HIBE,

REAuE TOT o= SET S01L DRAWER BASK TO NROWAL.

RY %ETER AL JUSTHENY
AL CONTROLS WORNAL. BAnp Swivten on 80, No BFU. XvaL on efLzese *

?m QF umn k2 amwgm AED ADJUST POT ON tua RPROR MARXLL R am*m RI¥ ZERG,
ASSURT TILL WETEN HAND spapa *SEYE,

Agueve R sirver vulg {?lﬁ!). Turn RF sasn on AVGe ABDVUET REAR APRDN POUT HARKER
St OBETER CAL®, ApuusT TO THE LARY LEkE BN RIGNYT OF NETER FAREn

Tesr yaSuuE TURE K SETER BREDSE 18 NOow SZY Y0 meiks IR uniy FOR & S10NAL INPUT
of 1 R1OR0evOLT

THESE NOTES wERE TYPED FROM A HMANDWRITTEN LETTER AND SOME OF THE wRITING IS
NOT TOD CLEAR, THE % Npang THAT | pON'T THINK THERE 1% A POSITION ON THE

XTAL MARKER TirLener, DoN'T &KNOw IF HE MEAND TURN XTAL TO BSFERIFS, OR Tuan NOESE
SHLENCER TO *8juenoe®, IY wiLL PROBABLY BE GLEAR wHAT TO DO wHEN YOU DO THE
JoiSe THIS 15 6600 DURE —— WE DIDN'T MENTION THE RFT COILE AND OBCILLATOR w-
P'ir ASK WM ABOUT THOSE,

H”v& 5§ b /ﬁg f}'}hg.ﬁ B QCKB?ZQ. *j{‘”; oy fA tud (oot
/ _.

\ 3 / __ |
Z:‘WWM ‘gf’”‘"} & Fo f{){r Z)A@;Zf,; I, _/ézi-n QZJ..;..} CQ{/LA Lo , Cx’i’lj 7/ Q} C
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B.FO. ZERO SET.

CALIBRATION
OSCILLATOR
UNING.

ANTENNA
SHORTING

PLUG.

CAL.0OSC.
CRYSTAL.
(500.K.C)

® | PLATE 2




| PLATE 3
&




| PLATE 4
&




JUMPERED, AS§ SHOWN
FOR IS V.A.C.

FOR 230V.A.C. OPER-
ATION, RENOVE BOTH
JUMPERS AND PLACE
ONE JUMPER BETWEEN
2 AND 3.

® PLATE 5
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