INSTALLATION AND OPERATING INSTRUCTIONS

ON

NATIONAL "FB-7"

TUBES. Seven tubes are required for the "FB-7" receiver, exclusive of the Pewci pack, as follows:

st Detector 57 2nd Detector 56

High Frequency Oscillazor 224 or 24A Bear Oscillator 224 or 24A

1st Intermediate 58 Qutput Amplifier 59
~ 2nd Intermediate 58

The positions of the various mubes are shown in the attached plan of che receiver.

It is understood that in order to secure best results, tubes of recognized quality and average characreristics
should be employed.

POWER SUPPLY.  The special NATIONAL Type No. 5887-AB power pack 1s recommended for obuining the
best results where not more than 114 waus of audio power is necessary. This unir supplies

180 volts maximum at full load and 215 volts at 914 amperes to che heaters. All voltage dividers, etc., are built
into the receiver.

If more audio power is required, the NATIONAL Type No. 5897-AB uait should be employed. This supplies
approximately 240 volts at full load.

Both power packs employ the 280 rectifier wbe. The use of merQury vapor tubes is not recommended,

If desired, che “FB-7" may be operated from a suicsble filament cranstormer with 180 volts of B-bartery.
The total current drain at chis voliage is apptoximately 40 m, a,, and varies somewhat with the secting of the
volume control.

ANTENNA, Antenna dimensions ace not at all cridcal, but some experimentation is advised in order ro deter-
mine the length of wire giving the best performance. If, for instance, local noise level or static
15 particularly high, a short wire will probably be preferable.
Referring to the circnit diagram, it will be seen thar the antenna circuit consises of a primary coil and 2 series
condenser. This arrangement is used to eliminace antenna tuning effects due to capacity or inductive loading.
Special antennas, such as the doubler and various forms of resonanc antennas that are normally employed
without a ground, may be connected to the antenna and ground terminals pravided the ground post is discon-
nected from the chassis. This may be done very easily since an insulated mounting is employed.

OUTPUT CIRCUIT.  The plate citcuit of the gucput tube is brought to the output tip jacks located at the rear
right-hand corner,

When using the 180 volt supply, the plate current of the 39 tube is less than 20 m. a., which will not appre-
aably affect the performance of any properly designed magnetic speaker. Certain types, however, such as the
inductor dynamic, requite a bleer system, which may consist of 2 1 to 1 transformer or a 30 henry choke, and 2
1. mid. condenser. The permanent mzgnet dynamic speakers will give excellent results and their use is recorn-
mended.

A headphone jack for connecting the phonss in the plare circuit of the second detector, is locared at the rear
left corner. Inserting the phone plag 2utomatically disconnects the grid circuit of the 59 rube, the plate cirquit
temaining unchanged. |

CONTROLS.  The middle koob is the main mning coatrol, operating the ganged high frequency oscillator and
first deteator nning condensers. Frequency increases with dial reading, . |

The left-hand toggle switch ugcns the main B supply drcuit, leaving the heaters lighted, and is pacticularly
useful for turning off the receiver during transmission periods. If B battery plate supply is employed, the swicch
should be thrown to the “Off* position ar all times when the receiver is not in use.

The right-hand toggle swicch conuzols the bear osaillator, which is coupled to the toput drecuit of the second
detector and is used primaily for the reception of ¢ w. signals, although it is helpful in locating weak phone
carriers.

Bear osciilator tuning may be adjusted by means of either of the adjustment screws located at the top of dhe .
oscillator coil shield, mounted between the 56 and the 224 tubes. Normally, the oscillator is adjusted 10 the
frequency of the intermediate amplifier, as determined by the pitch of the background hiss. Improved selecrivity
may be obtained by detning the oscillator from the L f. by approximately 1000 cycles. Such detuning will
emphasize one side of the carrier beac |

The knurled disc below the tuning knob is the volume control, calibrated in steps of approximately 8 db.
fram I to 9. The signal which is just zudible with the concrol full on, that 1s, at 1, will be R-1 on the audibility
scale; a gignal which is just 2udible with the conrrol set ar 8, will be R-8. ete.

INTERMEDIATE FREQUENCY The i f. amplifier is runed to a frequency of apcfmximar.:ly 485 k. ¢, runing
AMPLIFIER. being accomplished by means of che condenser adjusting screws located at the
top of the intermediate frequency transformer shields.
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COIL AND TRIMMER A parallel padding,. or range adjusting, condenser is. mounted . insjde each of the
ADJUSTMENT. oscitlator coils, and may be set with a screw driver inserted in the hole just below the

coil handle. When properly adjusted, the runing will check the calibration curves
closely. Tightening the screw will give higher dial readings. '

The detector coils for full coverage (1500-20,000 k. c.) are trimmed by a condenser mounted beiween the
gang tuning condenser and the detector tube. This condenser also serves as an antenna coinpensator for these

coils only.
Individual trimmer condensers are mounted inside each band-spread coil, so-that the r. f. and detector stages

may be brought intw exact alignmenc with the band properly centered on the dial. The high frequency edge of
all the bands is ar 120 and the low frequency edge at 20.

The setting of these trimmer condensers, particularly chose of the oscillator coils is quite crirical.  If 1c s

found necessary to readjust any of them, it will be noticed chatr the frequency will creep for a few seconds after
the adjusument is made, particularly on the two higher frequency bands.
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SPECIAL INSTRUCTIONS

FOR

NATIONAL FBX RECEIVERS

The FBX receiver employs essentially the same
circuit as that of the FB-7 bur, in addition, has a
quarez filter connected at the input of the I.T.
amplifier. The crystal, its associated I F. trans-
former, selectivity control, selector switch and phas-
ing condenser, are mounted in the rectangulir com-
partment at the right-hand side of the chassis.

The knob ac the side of the cabinet is the crystal
selector switch and has three positions: the middle
position connects the crystal in series’ for single
signal reception; the left-hand position (rotating
counter-clockwise) connecs the crystal in parallel;
while the right-hand position removes it from the
dreuit,

The knurled bakelice disc, the edge of which
protrudes through 2 slot ac the upper tight-hand
side of the cabinet, is the selecrivity control. Whea
the crystal is not being used, this control should be
adjusted for maximuwn signal streagth, since it acts
metely to tune the intermediate transformer sec-
ondary. -When the series connection 15 employed
(central switch position} the same sewting of the
selectivity control which gave maximum response
in che first case, will now give minimum selectiv-
ity. As the control is turned in a couater-clock-
wise direction: that is the outside of the disc
moved toward the back of the set; the selecuvity

will be imprﬂvtd until the maxirmum point is
reached.

When the crystal is conneaed in parallel for
rejecting an unwanted carrier, the seleaivity con-
trol should be adjusted to give maximum L F. re-
sponse, since in this case the action of the selec-
tivity contro! is simply to tune the I F. trans-
former secondary. When using the paraliel con-
nection, the serting of the maing condenser thar
eliminaces the undesired signal is just as ortical
as that giving peak response in the case of the
series CONnNECtion.

A trimmer adjusting screw will be found near
the centre at the top of the crystal fleer compaxt-
ment. This is the phasing, or crystal balancing
condenser, the correct adjustment of which is
explained in the last paragraph.

For best resuls, it is of course, necessary thac the
whole I. F. amplifier be tuned exactly to the crystal
frequency. The muning may be very easily checked
ar any time by throwing the crystal selector switch
1o the series position and, afrer a steady signal has
been runed in, checking the adjustment of each
1. F. mning condenser for maximum response. The
primary of the crystal filcer input transformer 1s
not tuned.

It is advisable to cheds the alignment of the
circuits occasionally, especially where wide varia-
tions in room temperature are prevalent.

The operation of the FBX receiver whea the
crystal selector switch is in the “Of” positien,
is the same as that of the FB-7 and needs no

- firther comment.

When the series connection is employed for
phone reception, it will probably be found adwis-
able to set the selecrivity control ar that point
giving minimum selectivicy, in order to avoid ex-
cessive side hand cuting.

For single signal ¢. w. reception, the selectivicy
control should be set at the point giving maximum
selectivity, as evidenced by the fact chat saanc, dr-
cuit noises, etc, all bave the same characerstc
ring or pitch, determined by the adjusument of
the beat frequency oscillazor. Under these condi-
tions, as the receiver is muned slowly across a car-
rier, the audio response will be sharply peaked at
the “characteristic pitch,” all other points being
extremely weak in comparison.

The beat oscillator may be adjusted to suit the
individuzl preference of the operator, by means of
the knob mounted on top of the osatlaor coil
shield.

Should the operator wish.to check the adjust-
ment of the phasing condenser, the simplest
method is as follows: wirth the crystal connecred
for series operation and the selectivity control ad-
justed for maximum selectvity, tune in a stble
signal, preferably from a local oscillator; find che
peak tespanse; tune to the other side of the audio
image where the signal will be very weak, and
adjust the phasing condenser for minimum re-
sponse.

k]
.,



DETAILED ALIGNMENT INSTRUCTIONS

FOR

FB-7 — FB-X .

All FB-7 and FB-X receivers are thoroughly and
carefully aligned. at the factory and, as a general
rule, it is not necessary to make readjustments. It
is strongly recommended, therefore, that all ad-
justments be left in dhe original pasitions except
in such cases where they are obviously wrong,

When all adjustments are correcr, the receiver
will, of course, operate at its best; that is, with
maximum  selectivity and minimum image fre-
quency reception.  In any superheteradyne, how-
ever, especially those not having pre-selection
before the first detector, images and repeat points
are to be expected to some extent, and while such
interference may be reduced by proper adjustment
of the detector coil as outlined below, their

presence does not necessarily indicate incorrect
adjustroent. |

The amareur band spread coils for the FB-7 and
FB-X receivers are adjusted by means of a suicable
MONILOr Or fregllency meter. The position of the
band on the dial is determined entirely by the
adjustment of che oscillator coil padding condenser,
which is mouated inside the oscillaror coil and
which may be adjusted by means of z screw driver
through the hole just below the coil handie.

To adjust the coil in accordance with the cali-
bration cutves the proceduse is as follows: Set the
turung dial ¢o rea.dp 120, wne the frequency meter
to the high frequency edge of the band covered by
the coils, and adjuse the oscillator coil trimmer
unti che signal is picked up. The bear oscillator
should be in operation. When adjusting some of
the coils, particularly those covering the 3.5 to 4.
megacycle band, two settings of the oscillator coil
padding condenser may be found which will wne
in the signal.  Of these, che higher frequency set-
ting is correct,

Where compression type trimmers are used in

the oscillator coils, the high frequency serting wii}

be that at which the adjustment screw is turned
furthest counter-clockwise, giving the lower ca-
pacity. When air dielectric type crimmers are
employed, ic is usually only pessible to tune the
oscillator o the high frequency side.

A check for the correct setting of the padding
condenser after making adjustment outlined above,
1s to set the tuning dial at 20 and change the
trequency meter setng to the low frequency end
of the band. If the signal is received within vo
or three dial divisions either side of 20, the oscil-
lator coil adjustment is correct. If, however, the
low frequency limit of the band cannot be found.
or if when found it gives a widely different read-
ing than those indicated by the calibration curves
of the receiver, it is probable that rthe eoscillator
coti has been incorrectly adjusted.

In making these adjustments it is almost essen-
tal to employ a frequency meter operating ac its
fundamental frequency, since correct serring is dif-
heule to determine when using the harmonic cype
of frequency merer.

When the osciilator padding condenser is cor-
rectly set, the detector coil trimmer condenser
may be adjusted. This is best done by tuning in a
steady signal, either modulated or unmodulated,
and adjustng the detector coil wimmer condenser
for maximum response. The signal may be ar
any point in the band. If the operator is experi-
enced in such work, the best setting may be deter-
mined by ear. If, however, difficulty is experi-
enced in obtaining the correce ‘adjustment, it is
necessary o employ some form of output meas-
uring device, such as an output meter, connected
to the speaker terminals, or 2 0 to 1 milliammeter
connected in the headphone jack..

When adjusting the 14. 10 14.4 megacycle de-
tector coil, for instance, the crinuner setting is nor
critical to the ear and the use of the outpur device
is desirable.

The detecror ciccuic trimmer condenser, mounted
in the receiver just at the right-hand side of the
ganged tuning condenser, serves a special dpurpnst
in aligning the general coverage coils and irs ad-
justment should not be chaaged,

Intermediate Frequency Amplifier Alignment

The adjustment of the intermediate frequency
amplifier has pegligible effect upon the calibration
of the receiver. The alignment may be checked
or changed slightly withour affecting the accuracy
of the oscillator or derector coil condenser ad-
justment,

The alignment check for either the FB-7 or
FB-X receivers may be made as follows: Tune in
a steady signal from a local oscillator or frequency
meter anywhere on the dial. The bear frequency
oscillator should be on and, in the case of the
IFB-X, the signal should be tuned as for single
signal reception with the al in the seties
sition, ‘The volume controf should be adjusted
s0 that there is no possibility of overloading any
of the wubes. The adjusunent of the various L. F.
tuning condensers may then be varied slightly in
order to obtain the sctring giving the loudest
signal.

If the correct adjustment is difficult to deter-
mine accurately by ear, 2n outpur indicating device
should be employed in the same manner as that
used in adjusting che detector coils. It may be
found that when adjusting cerzain of the L F.
condensers that the beat note is changed slighcly.
This is normal and does not affect the accuracy of
adjustment,




INSTALLATION AND OPERATING INSTRUCTIONS ~ - 4

ON S )
NATIONAL "FB-7" B
(6 VOLT TYPE) | -
TUBES. Seven tubes are required for the "FB-7" receiver, exclusive of the power padk, as follows: Ef;':ﬂ
Ist Detecror 77 2nd Detactor 237 A
Hitgh Frequency Oscillator 236 Bear Oscillator 236 s
Lst Intermediate 7R Ourput Amplifier g9 -
2nd Intermediate 78 o
The positions of the various tubes ate shown in the artached plan of the receiver, R
It is mivderstood chac in order to secure besc results, rubes of recognized quality and average characraristics i

should be employed.

POWER SUPPLY.  The special NATIONAL Type No. 3886-AB power pack is recommended fot obtaining the

best resubes where not more than 1 watt of audio power is necmz. This unit supplies L
180 vokis maxinoun ac full load and 6 volts at 2.2 ampecres to the heaters, All mlmgc ividers, ctc,, ite - buifr

e the receiver. |
The power pnck employs the 280 tectifier tube. The use of MercUry vapot tubes is not recommmendad, :
LE desiced, che "IB-7" may be operated from a suitable filament transformer with 180 volts of B-bactery,

The toal cureene drain ac this voleage is approxtinacely 30 m 2, and varies somewhat with the ing of the
valurme contral, T g

ANTENNA,  Antenna dimensions are not ac all critical, but some expetimenmation is advisad in order to deter

mine the length of wire giving the best performance, [f, for instance, locl aoise jevel or static
is pacticularly high, a short wite will probably be preferabia.

Reterting to the drcuit diagram, ic will be seen that the antenna circuit consists of 2 primary coil and a series O Uirh
condenser. '[his arrangement is wsed to eliminate antenng cuning effects due to capacity or inductive loading. o :

Special anteoonas, such s the doublet and vacious forms of resonant anrennas that are notmaily employed - .
withoue a gronad, may be connected to the antenna and ground terminals provided the ground post is tEi.scun-_--
nected from the chassis.  This may be done very easily since an insulated mounting is employed. :

QUTIUT CIRCUIT.  'lhe place circuic of the cutput rube is brought to the output tip jacks located at-the rear
right-hand corner,

Whet using the 180 volt supply, the plate current of the 89 rube is less than 16 m. 1., which will not appte-
ciably affece the perfarmance of any properly designed magnetic speaker. Cermain types, however, such as the
inductor dynamic, require a filter system, which may consist of 2 1 to 1 cransformer or a 30 henry choke, and 2= " | 5
L. mifn:lfi condenser. ‘The permanent magnec dynamic spekers will give excellent results and theit use is recom- LA
menaeq, S

A headphone jack for connecting the phones in the plate circuit of the second detector, is locaced 2t the cear

left corner, foserting the phone plug automatically disconnects the grid circuit of the 89 tube, the plate dircuit
reimaining unchanged, ' - .

CONTROLS.  The middle knob is the main tuning control, operating the ganged high frequency oscillator and
(irsc deeector tuning condensers. Frequency iocreases with dial reading. _
‘The lefr-hand toggle swiwch ngem the main B supply drcuit, leaving the heaters ighted, and is particulacly -
useful for wrning off the receiver during transmission periods, [f B bactery plate supply is employed, the switch
should be thrown to the "Off" pasition at all times when the receiver is not 1o use, -
The righe-hand 1oggle swin:]i controls the beat osciliator, which is coupled to the input circuit of the second
detectar and is used primarily for the reception of ¢ w. signals, although it is heipful in locating weak phoae
CATIIELS. : -
Bexr oscillacor tuning may be adjusted by means of either of the adjustment screws located at the top of the  « -
osciflator cotl shield, mountad betwesn the 237 and the 238 wwbes. Normally, the oscillator is adjusted to the
frequency of the intermediace amplifier, a3 determined by the pitch of the background hiss. Improved selecavicy -
may be nbrained by detuning the oscillator from the i, f. by approximately 1000 cycfes. Such deétuning will .5
emphasize one side of the carrier bear, R
The kaurled disc below the tuning knob is the volume conrrol, calibrated in steps of approximately 8 db,

from 1 0 9. The signal which is just audible with the control full on, that is, at 1, will be R-1 on the ludibilit?
scale; a signal which i3 just audible with the conteol set at 8, will be R-8, etc, SR :

INTERMEDIATE FREQUENCY The i f. amplifier is wned to a frequency of approximacely 483 k. c., tuning
AMPLIFIER, being accomplished by means of the condenser a justing screws located ¢ the .
top of the intermediate frequency eansformet shields.




COL AMHD 'llml‘«ih—iER A ji:lmilf:l pmltling* oc range adjusting, condenser is mounred inside rach af ‘he
ALDJUSTMELST, oscillator codds, and may be sec with 2 screw driver insereed in the hnclilun below: the
coil handle. When properly adjusted, the runing will ch ibration  cirves

closely. 'I'Iiglm:ning the screw will give higher dfal E’ju:ﬂ,n:lingmj| | # ok the *'
Lhe detector coils for full coverage (£500-20.000 k.c.) are trimmed by a cond
gang tnmng condenser and the detecror tubse, This f:nndr:nz:r also serves H.: il ant:un; c?;un:pene&um fucmththe
couls only. : £ or e
Individual timmer condensers ace mounred inside eact ' |

: ondensers ; - * each band.spread coil, so that the r. f. and dec
may be brought into exace alignmene with the band pro ' i i o edpais
| : ; erly centered on the dial.- The high f

all the bands 15 2t 120 and the low frequency edge at L[’]ﬂ Py - B frequeny edge nf
The secting of these trimmer condensers, particularly those of the oscillator coils is quite cridcal. If i 5

fonnd necessary w readjuse any of them, it wili be noti '
| | . .M oticed thac the fre -
the adjusrmenc is made, particulady on die two higher frequency I:):l.ndlz-i.CIUEI:“::Fr il ceeep for 2 fem seconds afes
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Alignment Instructions for FBX-FBXA

Single Signal Receivers ,;

or adjust a single signal receiver it is

essentinl that the operntor be familiar
with the principles involved and the type of
performance to he expected.

A receiver of thig type is simply a superhetero-
dyne which may ba adjusted to have extremely
hiph selectivity on c.w, signals. The effective
width of the selectivity curve i3 only a few-tycles,

BEFGRE attempting to check the alignment

usually *between 20 and 100. This means that

when tuning in o given e.w. signal, tuning is going
to be very sharp and the dial must be turned
slawly in order to avoid missing the signal en-
tirely. As eompared to the straight superhetero-
dyne, the single signal receiver is about 100 times
o5 selective. The sirnight super will piek up a
sighal and will reproduce both sides of the audio
beat note at about the snme strenpgtl:; that is, the
carrier whistie may be varied from either side of
zero beat up to about 3000 cyeles when the re-
ceiver 18 tuned and the whistle will remain about
the same atrength at any pitch. The s.a. receiver,
however, being 100 times &z sharp, wiil not per-
form in this manner, but as the receiver is tuned
acrosg the earrier the audio response will be very
sharply penked at one certain piteh of the carrier
whistle. Detuning the receiver a samall fraction of
a degree, while it changes the pitch only alightly,
will make the signal much weaker, since it has
been detuned from the sharp selectivity pesk.

It is evident, therefore, that the pgreat selec-
tivity available shows up as a penk in the audio
response and when the receiver is {n aperation ail
signals, after being eorrectly tuned, will penk at
the satne audio frequency.

General Superheterodyne Theory and tha
Explanation of Singla Signal Operation

{It 13 extremely important that these para-
graphs be very carefully studied, if a frfl
understanding ts to be had of the delarled
dala on adjnsting Single Signal recetvers)

To those who are not entirely familiar with the
nperating principles of a superheterodyne, the
following explanation may be of interest:

[t i5 the function of the it detector and high
frequency oscillatar of a guper tn convert n high
frequency signal to the frequency of the inter-
mediate amplifer. If, for instunce, a 7000 k.c.

signal is heing received, the high frequency oscil-
Iator, in the case of the FB- reczivers, wiil be
tuned to 7500 k.c. producing a beat with the
signal equal to the difference betwesan these two
frequencies; that is, 500 k.e., the frequency of the
I.F. ampiifier. {These figures are not exact since
the LF. of the I B- recefvers ia about 445 k.c.)
The 500 k.c. beat is emplified in the LF. amplifier
and is detected or de-modulated in the case of
phone sighala at the second detector. When re-
caiving e.w. signals a beat note is ohtained by the
usa of a senarate hest oscillater coupled to the
seennd detector and operating &i, or close to, the
intermediate {requency. If the beat oscillator i
tuned exaetly to 500 k.c. and if the signal men-
tioned above is tuned to give an I.FV, beat of
exactly 500 k.c., it is evident that the receiver as
2 whole will be tunzd to zerg beat.

An audible best note may be obtained by doing
either one or two Jifferent things. The first ia to
change the tunin: of the high frequency oscillator
(by means of the tuning dial) slightly, so that it
will produce a different I.F. best with the aignal.
For example, supp-.se the dial is changed so that
the high frequency oscitlator oscillates at 7501
k.c.;the IF, beat will now be 301 k.c., whieh will
be amplified as Yeiore by the intermediate am-
plifier, but when reaching the second detector will
produce & 1 k.c. ‘thousand cycle) audio beat with
the beat oseillator, which is operating at 50C k.c.
as before. Similarly, the tuning dial could he
moved in the aother direction, so that the high
frequency oseillator ig tuned to 7499 k.c., in
which event the I.7. beat would be 499 k.¢. and
the audio beat note would be a thousand cycles
but on the other zide of the carrier,

The selectivity o the 1.F. amplifier is such that
a signal detuned from it by only cone kilbeyrle
(.2 of 195} will &.il be amplified almost aa much
as a 300 k.c. sig- 2, although there will of course
be some loss in gia.

The ether method of getting an audible bent
noie is to leave the signal tuned exactly, as in the
original case, with the 300 k.e, [.F, signal but to
detune the beat oseillntor so that it operates at
say 501 k.e, The I.F. amplifier is now exactly in
tune with the LF. signal and will amplify it at
full efficiency. The beat note wiil be 1000 eyeles, as
before, This method, wherein the signal iz tuncd
exactly and the heat obtsined by detuning of the
best ogcillator, is fundomentally that used in any
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'.siﬁélé's:ign'ia.l or ééﬁﬁ-éiﬂgle signal receiver, It is

evident that eHanging the tuning dial slightly wiil

" - detune the LF. signal from the ILF. amplifier so.
- - that it will not he *a:nphﬁed as much, causing a'

. corresponding decrease in the sirength of the

'+ audio beat hote: thus, if tuning is changed in such
;=8 way a9 to raise the pitch of the beat note, the
- signal will be wéaker.-SImilariy+ if the tuning.is -
:* " changed-to lower the pitch down toward the zero

at region, the signal will be weaker, If the tun-

. ayeg 18 st.ﬂl further changed 30 that the audio note

passes through the zerd beat region, and “up the
. other side of the carter,” the signal will become
- wenker still, The failmg off in signal strength, as

"- the receiver tuning is changed,.is due entirely to

T~ the selectivity of the I.F:amplifier. Suppose oW
t.hat. the IF, amplifier has very . hlgh seltctmty,
- 23 is the case when a erystal filter is emploved in-

Emgle signal reception; the erystal will passonly a

_ - very nerrow band of frequencies, say from 499.9
k.. to 500.1-k.e. It will be necessary,- th&refnre,

" to tune t.he signal so0 that the I, F.‘llzeat ia exactly

500 k.c., and in order to obtain audible beat
note, the beet osciilator MTIST be detuned, If

& ot
- 2+

~are simpiy ultra selective superheterodynes,

. which musgt be tuned exactly to the signal
- and that the beat oscillator must be detuned

from the crystal frequenc}r in Drder to obtain
an audible beat note. : : .

'|

Prehmmaw A&w:tmants—-—Tha LE.

me the above explanation, tha reader wﬂl see -
that. it is absolutely assential that the- LF. trans-
- formers be aligned to the crystal, since the two
must work tagether This alignment may be
~accomplished in & number of ways. If the LF.
. transformers’,are’ far. out of ‘adjuatment, it-is
" necessary, to connéct an external erysta) oscillator - ;
- which used the crystal from the receiver. This-
oscilletor is put in operation and ig coupled to the
. firgt detector of. the receiver. In most eases no
“actual connection will be required siree the field
from the oscillator. will be sufficiently strong to be
picked up, even’with the I.I, far out of adjust-
ment. If coupling is required, a lead- twisted

the beat oscillator is set as before at 501 k.c., the'~ around the grid cap of the detecior tube.and run
beat note will be 1000 cyeles, Detuning, as in the %" near the oscillator tank coil, will be suitable. The

above case, will make the signal practically in-

audible, except ai this one piteh, and ‘“the other "

side of the earrier,”
entirely suppresse,d

or zudio image, w;ll be almust

With. the receiver tuned exuct!_*,r 50- that the '

erystal will pass the LT, beat, the beat osecillator

may be adjusted to give any desired audible beat

" note, In the'above case, the beat’ oscillator being
set at 501 k.. produced a 1000 cycle beat st

which all signals would be pesked. If the heat
oscillator were set at 502 k.., all slgnula wuuld '

be peaked at 2000 k.c.
1f the receiver tuning is left alone, then the
1t Dﬁclﬂﬂ.b‘.}r may be adjusted fo Bive any de-
sired pitch- ‘wrthuut changing the Elgnﬂ.l strength.
Any - change: in  tuning. which changes. the
pitch of the andio slgnai wiil greatly sweaken the

Elgnﬁj W S o kafTEm s

“* heat oscilletor is turned on and adjusted until the
. crystal signal is picked up. The pltch of the beat
. note is not important ss long as it is well msui& |
' the audible rangs, d

All the LF, trinsformers are now ad;usted for
maximum-signel. This adjustment need not be
made with any great degree of precision, since Lhe
crystal will not oscillate at exactly the same fre-
quenn}r to which it will be resonant in the re-
ceiver. The erystai selector switch should be in
the "off " position.

The crystal may now be removed from the
oscillator and instailed in the receiver. Throw the
crystal selector switch to connect the erystal in
the series position for single signsal reception. Set
the selectivity control for maximum selectivity;
that is, with the edge of the knuried disk moved
a8 far ag it will go toward the back of the receiver,

- The‘ main pn'int to remember 'wheﬁ con- ,"\).
sidering single signal receivers is that they %y _

' ﬁ".-\\ . b
' \

x

a-.-:ﬂq"-\ e
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[ giving this maximum response is that

|

- was when adjusting the vhasing con-
" should be rotated and it will be found

- gertain setting. Thia setting is usually -

- or modulation to be passed.

"
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‘Now, tune in a steady signal from & locsal oscilla-
tor or monitor. Tuning very slowly across the
carrier, there should be one point at which the
signal will peak very sharply. The audio piteh of
this peak will be nearly the same as the pitch of

the beat used when the erystal oscillator was

bﬂmg pl[:ked up.
| The Beat Oscillator

Once the peak has been found, it would be well -

for the operator to familiarize himself with the
action of -the beat oscillator control by changing
its tuning in order to obtain an audio note which

, » i3 most pleasing to copy, or which ecoincides with
' any peaks in the loudspeaker or headphones. It

makes little difference to which side of the audio
beat, the beat oscillator is tuned. After a satis-
factory pitch has been found, tune the signal by
means of the tuning dial so that the signal goes
down through zeto beat and up to approximately
the same pitch on the other side. This response is,
of course, much wesker than that of the peak and
it may be necessary to turn up the volume con-
trol in order to obtain fair volume, -

Fén_al Phasing Adjustment

The phasing, or balancing, condenser is now ..

adjusted until the signal is WEAKEST. The ad-
justment should prefernbly be made with a
hakelite or wooden serew driver in order to avoid
extraneous capacity effeets. This cnmpletes the
phasing adjustment.

Final L.F, A;iiu':iment o

The final adjustment of the I.F. transformers
may now be made. Set the control for maximum
selectivity, carefully tune in a steady signal until
it i3 exactly on the crystal peak, and adjust-each

- of the LI'. transformer tuning condensers for

maximum signal strength, In almost all cases
where the I.F. amplifier has once been aligrned to
the crystal, this check is all that would be re-
quired, and it is not necessary to put the erystal
in an external oscillator. Xven if the I.F. amplifier
is considerably out of alignment, the crystal
frequency. may be found by employing a strong
loeal sipnal from a monitor or frequency meater,
slowly tuning across it while listening for & peak

in the audic b :at note. If the peak is found at a

very high asudio pitch it will be necessary to
change the tuning of the hezat ozeillator so thet the
audio penk will he well inside the limits of audibil-

ity. It is probable that if the peak signal is found

at all, the LI amplifier will not be far out of

tune- and the readjustments reqmred will be .
gmall. : : 2

Where the L.F. transfurmers are tuned with air
dielectric condensers, the adjustments when once
made are permanént and need only be checked

when new tubes are substituted, provided of . "~

course the recaiver is not subjected to severe

mechanical shocks or vibration. [.F, transformers -
tuned by ct}mpreasmn type miea-dielectric con- -
o densera, on- the.othér hand, should be checked

" The Selectwliy Cunirn[
=t

" The action of the selectivity econtrol mﬁ}r now
be checked. With the receiver tuned exactly as 11;

"denser, the selectivity control. disk
thot the signal will be loudest at =

found when the edge of the disk is

moved about two-thirds EM :
tcuz__rd the front of the set JThe setting :

at which the selectivity of the erystal
hlter is minimum. Since even at this
minimum selectivity the crystal filter
is much more selective than the
straight super, the signal will be

en & pure stendy signal is eare-
fully tuned to a single signal peak, the
selectivity control should hove practi-
ctlly no effect upon signal strength. If
there is any form of modulation, how-
ever; the signal will be loudest when ; °
the selectivity control is set for mini-
mum selectivity, since this adjust-
ment allows a greater width of signal

weaker than that obtainable when the | &~ -,
: \%tﬂllsﬂutnut - w, : =t

to the hent oscillator eircuits, - | N
. | Checkmg Crystal A:tmn -.J':'__

The impraved model
National Air Dielectric
condenzer-tuned LF.
rransformer ar  used
in the Wurional! FII174A
and FAXA receivers

tions. These statements are equally apphnahle

h o

The cr}rstal response, or- orystal
o ac.tmty, may be easily checked as

actly as mentioned in the previous
paragraph and the selectivity control
set at maximum selectivity, throwing
the crystal selector switch from the
gingle signal, or -central, position to
the straight super eonnection should

strength. There will, of course, be a

. but the actual strength of the desired
signal should not change, It is possible,
of ¢.»urse, to obtain a louder aignul in
the straight super connection by re-
setting the selectivity contrel and thia
is quite normal. The fact that a signal
i3 weakened when using the crystal
fitter i3 relatively unimportant, inns-
much as the filter is oniy used when
intar-ference or static is present, and
su 1 interference will be made about,

“—frequently; ¥inc Eth'é'capacit}l'“ﬁf wuch eofderisery -
ia changed by temperature and humidity fluctua- = -

follows: With the signal tuned in ex-

not  cause any change in signal

. great incresse in {tube hiss, back-
. ground noise and inter{ering signal,
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& ALIGNMENT INSTRUCTIONS FOR FEX.FBXA

100 times wealcer, thereby greatly improving the
readability of the signal. -

~ A crystal which is found to be a poor resonator
should be carefully removed from the holder and
both erystal and plates cleaned with alcohol,

- gasoline, carbona, ether, or some similar fivid. In

reassembiing the holder care must be taken to see
that the erystal is free between the plates; that is,
that there is a suitable nir gap (ususlly two or

~ three thousandths) between the upper plate and

the crystal and that the crystal is free to move
sideways in any direction. Many types of holders
are of such construction that the cover must not

- be screwed on tightly since this exerts pressure

upon the upper piate, sometimes distorting it to
such &n extent that it exerts pressure upon the
crystal itself. Under such conditions the erystal
wiil be almost completely inoperative, Other
types of holders are supplied with & clamping
screw which must be loosened in order to free the
crystal,

The operation of the crystal in the parallel con-
nection may be checked in a similar manner to
that employed to check the crystal setivity, The

signal is tuned in in the series or single signal
position, and then the crystal selector switch is
thrown to the parallel position. Unless the test
oscillator emits an exceptionally pure asignal, the
beat note will appear to change slightly or to have
two frequencies. Re-tuning the signal very care-
fully should show asharp minimum response in the
audio beat note, this minimum being very close
to the same audio. pitch at which the signal
penked in the single signal position of the switch.
In other words, with the crystal in the parallel
position there will be a point where the audio beat
note will be very weak; just the opposite of the
single sighal reception. In this case, the crystal
acis as a trap to reject an I.F. signal tuned ex-
actly to its frequency. Under actual operating
conditions the parallel connection is seldom used,
but is heipful under certain circumstances: for
instance, if two phone stations are close together,
causing a bad heterodyne, it is possible, provided
the interfering station has a steady earrier, to
tune the receiver so that the undesired signal is
rejected by the crystal ag evidenced by a sharp
decrease in the heterodyne interference.

Notes on Band Spread Coils

The band spread coils for the FB- receivers are
carefully aligned at the factory and, as a genernl
rule, it is not necessary to make rendjustmenta.
Since, however, there is bound to be some varia-
tion in individual receivers, it is impossible to
align the coils at the factory so that they will
check exactly with the ealibration curves. Simi-
larly, antenna characteristics will vary, making it
desirable or even necessary in many cases to rend-
just the detector coil trimmer condenser,

When all adjustments are carrect, the receiver
will, of course, operate at its best; that is, with
maximum sensitivily and minimum image fre-
quency recepiion. In any superheterodyne, how-
ever, especially those not having pre-selection
before the first detector, images and repeat points
are to be expected to some extent, and while such
interference may be reduced by proper adjust-
ment of the detector coil as outlined below, their
presence does not necessarily indicate incorrect
adjustment. |

The amateur band spread coils for the I'B-
receivers are adjusited by means of a suitable
menitor or frequency meter. The position of the
band en the dial is determined entirely by the ad-
justment of the oscillator coil padding condenser,
which is mounted inside the oscillator coil and
which may be adjusted by means of & screw driver
through the hole just below the coil handle.

Calibration Curves

To adjust the coil in accordance with the cali-
bration curves the procedure is as follows: Set the
tuning dial to read 120, tune the frequency meter

to the high frequency edge of the band covered by
the coils, and adjust the ascillator eoil trimmer
until the signal is picked up. The beat oscillator
should be in operation. When adjusting some of
the coils, particularly those covering the 3.5 to 4.
megacycle band, two settings of the oseillator coil
padding condenser may be found which will tune
in the signal. Of these, the higher frequency
setting is eorrect. ot

A check for the correct setting of the padding
condenser after making adjustment outlined
above, i3 to set the tuning digl at 20 and change
the frequency meter setting to the low frequency
end of the band. If the signal is réceived within
two or three dial divisions either side of 20, the
oscillator coil adjustment is correct. If, however,
the low frequency limit of the band c¢annot be
found, or if when found it gives & widely different
reading than those indieated by the ealibration
curves of the receiver, it is probable that the os-

. cillator coil has been incorrectly adjusted.

It is absolutely essential that the first adjust-
ment be made at the high frequency end of the
band; that is, at 120 on the dial. If the operator
attempts to set the osciilator padding condenser
at the low frequency end, he is almost sure to find
that the calibration will run out and he off as
much as ten or ffteen degrees at the high dinl
readinga,

In making these adjustments it is aimost essen-
tinl to emnloy n frequency meter eperating at its
fundamental frequeney since correct setting is
difficult to determine when using the harmonic
type of frequency meter,

i
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Antenna Trimmer

j After the oscillator padding condenser is cor-
rectly set, the detector coil trimmer condenser
should be adjusted. This is best done by tuning in
s steady signal, either modulated or unmodulated,
and adjusting the detector coil trimmer condenser
for maximum response. The signal may be at any
point in the band. If the operator i3 experienced
in such work, the best setting may be determined
by ear. If, however, difficulty is experienced in

. obtaining the correct adjustment, it is necessary
to employ seme form of cutput measuring device,
auch s an cutput meter, connected to the speaker
terminals, or a 0 to 1 milliammeter connected in
the headphone jack. _

The detector circuit trimmer condenser,
mounted in the receiver just at the right-hand
side of the ganged tuning condenser, serves
a specinl purpose in aligning the general cover-
age coils and its adjustment should not be
changed,

EEE

It 1s also Imij:i:frtant to te-check the ad-
justment of the detector coil trimmer con-
denser when an$-change ia made in the
recelving antenna or feeders,

The operator must realize that thiz de-
tector coil ad]-istment, while extremely sim-
ple and easily made, is one of the moat
important.

Air dielestric padding condensers are used in
all oscillator coils, both general coverage and
band spread, {¢ insure permanence of calibration
and freedom from frequency drift. Condensers of
this type, howt rer, are not necessary in the de-
tector coils sinee the trimmer capacity required is

very small ana & mica condenser having small -

capacity may ke ouilt for very low mechanical
strain on the plate or dielectric go that the efiects
of temperature variation will be negligible. As &
matter of fact, the bulkier air dielectric con-
densers, when pleced in the field of the coil, will
introduce losses and broaden the tuning of the
input cireuit.

®

Calaleg No. - |
AB20....... {air padded 08a.) ........
AB40O,...... Eﬂir padded os¢.} ........
ABRO....... (eir padded 03¢} ....- ...
AB180...... (air padded 0ge.) ........
FB AA...... (pir padded ose.) ........
FBA....... (air padded 03¢.) ........
FBB....... Eair padded ase.) ........
. FRC....... (asirpadded ose.) ........
= FB Do C (airpaddediose) (DL
FBE....... (pirpadded ose.) ........
FBF....... (arr padded 0se.) ........

iiiiiiiiiiiiiiii

----------------

............. ...160 Meter Band Spread

Range
:) Meter Band Spread

40 Meter Band Spread
80 Meter Band Spresd

.................. 34000 to 18000 Ke
.................. 19500 to 11400 Ke
.................. 11700 to 7000 Ko
................. . 7300 to 4000 Ke
L uTiTo L4200t T 2400 Ke™ 77
............... ... 2500 to 1500 Ke
.................. 1500 to B00 Ke

The list price of ccils for all ranges iz $10.00 per pair. Unwound eoil forms, complete
with trimmer and coil handie are available at a list price of $3.85 each, and designatad

by the Catalog Symbal XR-39,

— &
D
. |

POWER PACKS AND TUBES

HERE are several makes of tubes that give very satisfactory performance in broadeast receivers, and yet
I will not operate satisfactarily as ¢lestron cpupled oscillators or I.F. amplifiers in the particular cireuit
emnloyed in the B type of high [requency receivera. 1t ig for this reason that we so strongly recommend the

vae of RCA Radioirons.

The heater cireuits of the FB?, FB74, FBX, and FBXA receivers draw 914 amperes. As a rasult, there isa
voitage drop of approximately .3 voltsin the cnble. National Type 5887 and 5897 power packs are designed to

*

deliver 7.8 volts to the heater cireuit in order to offset the voltage drop in the cable, and thus deliver the cor-
reet voitage {2.5) across the heater terminals of the different tube sockets, This voltage is critical. Shouild
the voltage be less than 2.25 when measurad across the socker terminais, arratic and totally un-

satisfactory operation may result, Consequently,

it 18 extremelv important when other than a

standard National power unirt {3 employed to see that the tubes are getting thenfrnper heater

voltage. In connection with s home made power supply, it is impractical to use standa

broadcast -set

replacement power transformers having a 2.5 volt heater winding, as such transformers. will not detiver
aufficient heater voltage to properly operate the receiver. -

Experience has shown that in well over fifty percent of the cases where nnsatisfactory results have heen
had with one of the D typo receivers, the difficulty has been due entirely to the use of a power pack that did
not supply full heater voltage when measured at the tube socketa.
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CALIBRATION CURVES FOR BOTH GENERAL
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NATIONAL
HFB-7H

Amateur Type
SHORT WAVE RECEIVER

The FB-7, designed primarily fur the experienced ama-
teur operator, is a seven tube receiver having exceptional
sensitivity, selectivity, stability, and other characteristics
essential in order to contend with the crowded conditions
of the amateur C. W, and phone bands. Ample senritivity
and selectivity are assured through the use of a circuit
cmploying two stages of high gain I F. amplification (six
tuped circuits) while individual filtering of all circuits,
including the oscillators, tegether with thorough shielding, resulis in
rnnsual stability. There is no pulling-in or blocking by sirong local S1§r-
nals, and frequency doift in both high frequency and beat oscillalors hias
heen ehiminnted. Variation of the volume control has no appreciable effect
an the piteh of C. W, signals, even at 14, mc.

The receiver is compact, being omdy 11247 x 127, and 18 shaperd to
conserve space on the operating tabile as much as possibic.

The full vision dial, plug in coils, send and recelve switch, heat oscil-
lator switeh, calibration chart, cte., aff on the front pamed, resutlt in an ease
and convenience of aperntion that is passessed by no other receiver.

FB-7 completely wited including BO meter coils, less tubes, $55.00

l........50
1........ 57
2 . .58’s
L. .59
2 L 24's

Qutstanding Features:

& Hizh Selectivity awt Sensilivity

& Electron Conpled Oseillators — No Wreeueney
1 ¥k

o [Initorin Gain over Ilotire Fregiencey Rangs

# Donble Shiclding

o Absolnte Single Control Taning — No Trinuner

@ Tvwe I, IF. (ligh (jain) Stayes

® Moew NATIONAL Type AGSH Litz-wound
1. 17, Trawsformers with teimmer acjist-
ks art Lo

& Tuvine Cutves on FFront Panci

@ Uain Conteod Calilaated in "R UTiis

& liigh Signal to Noise Katio

& One-Tlan! Tuning

@ ['ranl of Panel Coil Change

o Shiclded "RIVT Coils Changed irom Lronl of
Panel

@ 5. 1. L. 2707 Tuning with ifolt Vision Velvet
Yoernier Lal

& Soven Tabes without Rectilier

¢ 1wl Switclr tor cutting BT Voltage daving
T ransmissinn

9 Haond Spread amd Full Ranpe Cotls

& Amateor Bands Spread over 1000 Diad Divisions

o Pyt Monge 200 g, to T30 ke,

@ CONT=et” cow Beat Taning

& Leat Oscillator Switch on Panel

& Phone Jack in 2nd Dleteclor Cabpot Cirewit

& Spcaker Lriven by 39 as Class A7 Pentiele

# Mechanieal Filter (Quartz Crystal) Avastable
fnr IFull Single Signal Reception

$ “Loublet” or standard {vpe Antenna 5Systom

N A T

ONAL

SINGLE-SIGNAL RECEPTION

Faully realizing the tremmendous advantages of so-called “single sigpal”
recention in connection with cov, reception on some of the more corgeste:d
bands, the “IFB-7.7 like the “AGS," has been designed 20 as to be reailily
adaptable to this new tyre operation. High inherent circuit stability, high
I. 1. gain, gpecial shiclding and proper chiassis space, dicectly adjacent Lo
the 1st I, F. transfocmer and enbe, make possible the ready addition at any
time of a nechanical filler (quartz crystaly with its associated “selectivity
contril’” condenser andd mnlti-point gwitch.

Contrary to the widesproad Dmpweazsion on the part of many amateurs,
single signal reception is prilmarily for cow. work, and not for "phone band
s,

The “1F13-7" 1. amnpliler is 2o designed as to Bave (e maxionum =elec-
tivity passible for phone hand use without serious sacrifice of Intelligibility.

1f desired, the single signal version of the "¥FR-7"" may e obtained as a
compiete unit by specifyving the Catalog Symbol "FBX," and at an addi-
tional list price of $200.04 above that of the standard medel “FR-7.7

RADIO PRODUCTS
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REGULAR and BANDSPREAD |2 .. [ i , 7-20 MC
-_I el I 1 1 1 1
"FB-7" COILS ' > ST e AR
d  an - - ot
E 3T —f= . -'iL-FH -
The plug-in colls emplosed in the “FR-7" are cssentially the S - e
same as those developed originally Lor the “AGS” recciver. The 35 - - 35-40 MC
windings are on accuratoly tweaded Torms of R-39, the low-loss e ——————
dielectric, and are protected {rom tiamage by an outside slesve - A g ==
ol =special bakelite, This bakelite sleeve does not conte in contact . = 1 |
with the windings theniselves and consequently docs not detract {3 2 E | - :
fromn Lhe low-loss Teatures contribuled by the B-39 coil jormas, Z s ~
Led T
The meial bandle at the end of the form not only serves as a e S B 70-73 MC
convenient grip for inserting aiel remmoving the coilz (rom the %) ) y—
sockets, but alsocompletes the coil shicld, When a coil is plugged 'a'f we L _ _
b, it ds, Lherelore, completely shiclided without the inconvenienee " I
ol veplacing a shicld-can after the coil change. SEN =TT
The coil barms ate supplicd with the stamidard NATIONAL e - T T
f-prong coil ke, which makes possible the interchangeable gse | - -
of Lo apread and regular v pe codls. .. e ] 140-14.4 M
| 1 L L L.l i 1
The twn chartz on this page shaw the range of afl standard

cails of both the baned spreand and general coverage tvpes, When
naet owith the hand spreml coils, tle “TTH-7 makes an ideal
Aimateur (ype teocivers Useld willh the geperal coverape coils, it
makes a splendid sliort wave broadeast roceiver, whicvh, due o

it= 5O oulpnet tube, high sensitivity wind high acleclivity, pives
taerspally oe periormanee in Qe reception of foreign programs. NAT I O NA L pOWER U N I TS
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Catalog N, Rungr The "FB-7" is desigued so that it may be operate oi-
AR 20, . 20 Meter Band Spreadd rectly from any one of several NATIONAL Power units, or,
ABAD. a0 Meter Bund Spread it desired], from Alamend transformer and B-hatteries, sing
- S ‘ 180 volts B, the total drain is 40 williamperes. The Heater
ABRRY o 80 Meter Banl Spread cireuit requires 9.5 amperes at 2.5 volts,
AB IO, 100 Meter Band Spreacd The Tivalt | | e of lue bt 150
e o= ] 18 B-voltage employed may be of any value befwoeen
FBA 193K Lo 114”” I‘EL and 250 volts gﬂ.vitlmlul }z;ﬂttctilsg Lhe per}f’rmrmance ol the re-
FB B oo 1170 to 7000 Ko cetver in uny way whatever except for the amount of undis-
PR C T3 Ly 4000 K torted power output, For this reason the use of the No, 5887
FBIY 1200 o 2400 Ke power unit is recommetuded, for amateur cominunication, or,
FeE P 1500 K if alrendy available, the No. 3880 power unit may hbe used,

The 5880 differs from the 3887 in that it employs a much
higher degree of hum filtration, nccessary hecause of its

T list price of codls for all canges ig $10.040 per paie. Unw ot original d(‘:‘-:-ip;l‘t for nse with the SiV-3 regenerative deteclor

coil fosrne, cotplete with trimmer and coil landbe ase available at

. . L L TUR S . o _J-.-rp - ._1
a L=t prive of 8405 tach, and designated by the Catalog Symbal type receiver. The circuil of fhe .I 3-7"" does not rediinre
N R-3 such complete power supply Blteation and the lower priced
No. 5387 is quite adequate.
e e : = iy IFar short wave broadeast reception, where a high degree
SR EE I I 0 O e = oy o i 0 of undistorted power output is desirable, a higher plate voli -
- I O W s o O O D il age s eecommended than that supplied by cither the No.
15 800 N - = 3BT or the No. 3880, Such a power unit is available in the
T O 1T 1T 11 ™ No. 5897, which lurnishes voltages suflicient ta drive the Ly e
e . 1 39 power output pentode in the " FB.7 at full rating,
a o e — —-"_'-'_'-.-_1..'_-| -1-..4+ .
U 1000 a - Adl .nf _thﬂ_[:-r:rwer units empioy, of course, . ', Riters for
T ot e c O 5 i the elimination of tunalle huw, and cinbody the ocher ex-
- :;_j,—ﬂ"*"‘ ‘T B clusive featires that arc well known to users of NATIONAL
5 . : :
H 7600 - AENs power cquipment,
= e O cot S EEr T T T T
< = = e = F3-F Catuleg No. Description List Price
5 D : . o b
z = o e Bl o o 5887 AL Speciad Tor WB-5
PO o e {:"D'IL- E [ 113V, --- off Cycles (tess tube) £24.50
") N - = . _ '
= i T J ST AR High voltage for operation of 39 tube
D o at Ml rating. 113V, — 60 Cycles
d i d,,u-r“’ (less tulye) $34.50
£ C O
1 k- - ol .
G Above Pucks availuble for other toltape il frequency
] fnpuls on special order. Write for prices
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NATIONAL COMPANY, INC.

ENGINEERS & MANUFACTURERS
61 SHERMAN ST., MALDEN, MASS. PRINTED i 0 8 4.
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