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PURPOSE  The Type B20-A Heterodyne Fre-
gquency Meter and Calibrator is
designed particularly for frequency meas-
urements over a very wide range, 300 kilp-

gcycles to 300 megacycles.

The heterodyme frequency ma\
ter is direct-reading ove

ita fundamental frequency range, which
makes 1t very convenient and simple to usa
Provieion is made for checking the call-
bration of the heterodyne frequency meter
in terms'of a plezo-electric oscillator.
Because of the direct-reading feature it
is very easy to utllize harmonic methods
for extending the frequency range to both
lower and higher frequencies.

ADVANTAGES

PRINCIPLES OF OPERATION The 1instrument
contains the
heterodyne rrea;asucy meter, covering the

frequency rang CyCles.
in 10 steps;a one-magacycle piazo»electric
oacillator for checking the calibration of !
the heterodyne oscillator; a detector and

Hnl 1
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SHIPPING LIBT With each Type 620-A Het~
srodyne Frequency Meter
and 'Calibrator are packed the following

accessories and spare parts;

1 - Instruction Book

1 - 115-volt Attachment Cord
- Magda 40 Lamps (6-volt)

- Box Fuses (0,2 amp.) ~volt
- Box Fuses (1,0 amp.) Fg;egiigfin
~ Box Fuses (3.0 amP-g ;
- Box Fuses (0,2 amp,

Box Fuses (0,5 amp,) Fgraﬁgl‘;{ﬂt
~ Box Fuses (3,0 amp.)/ P i

— ROA Type 955 "Acorn" Triodes
- RCA Type 954 "Acorn” Tetrode
- RCA Type 84 Rectifier
- Multipeint Connectors

DO b= 00 D
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Install as follows:

985 1In oscillator socket (on end of
coll assembly)
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DESCRIFTION o 8o cCco

audio~frequency amplifier for obtalning
beats between the heterpdyne and the ¢ali-
brator or between the heterodyne and un-
kngwn. The heterodyme may be set to any
frequency in the range from 10 to 20 mega-
cycles and any error corrected by ref=
erence %Ho +the calibrator. By harmonic
methods, freguencies between 300 ke and
300 Mc are readily measured.

W\

1RECT-READING SBCALE The condenser dial
18 gradugted to
read fractions of a megacycle directly,
the smallest division on the scale corre-
sponding to 0,01 megacycle (10 kel,

aixiliary scals on the driving shaft ef:

tiveiy-subdivides each main scale division
Each auxiliary sgale divi-
The fre-

into 10 parts,
sion is, therefore, 1 kilocycles .
quency ror any scale setting 1is given by
the sum of £he eoil switch reading and the
ead'ug #he dial,

Me,
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INSTALLATION

965 in detector socket

955 In amplifier socket

954 in crystal oscilla-
tor socket

84 in rectifier socket (on main shelf)

(on top of
sub-shelf)

Note: In mounting the 954 crystal oscil-
Tator tiube, be certain that the plate ter—
minal enters the ecommector in the block
below the tube spcket.

POWER SUPFLY For a-¢ operation connectu
the instrument to the 115-
yolt 50-60 cycle meins by means of the
attachment cord provided. To turn instru-
ment on, throw POWER switch to "A-C",

For battery aeperation, comect bat-
tery leads to_multipoint conrector (at the
right, seen from the front of the instru-
ment). Connect 8-volt filament battery to
terminalg 7 and 6 (polarity is not impor-
taut); connect  1B80-volt- plate battery,
positive. to terminal 11, negative to ter—
minal 12 (which s also grounded),
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3 pouFLING Coupling commections are pro-
vided on the frmnt panel and
'aiao through thHe 1left-hand (seen from
multipoint connector on the rear of
the iInstrument. For most work a short
wire connected to the ungrounded terminal
antd led in the vicinity of an oscillator
will provide adequate coupling. In cases
where permanent wiring is desired, the con-
nection at the rear may be utilized to ad-
vantage.

On operating the equipment, particu-
larly in the immediate wicinity of trans-
mitters, excessive coupling or stray pick-
up is indicated by the plate current drop-
ping to low values when the transmibter
is turned on., The coupling should be re-
duced, or a change in location of the in-

PART

gtrument should be made, if the change in
plate current 1is more than a few tenths

" of a milltampere.

It excessive pickup at the fundamen-
tal frequency is obtained and a change in
location is not feasible, measurements may
still be satisfactorily made by using har-
monice instead of the fundamental.

TELEPHONES Telephone recelvers may be
plugged in at the front pan-
el, either at the telephone jack or using
a GR plug on the jack-top -binding posts.
For permanent wiring the connections at
the rear multipoint connector may be used
(terminals 10-11 of left-hand plug, seen
from front of instrument).
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FREQUENCY MEASUREMENTS

CHECKING CALIBRATION When it is desired
to check the het-
erodyne frequency meter calibration on any
range, simply throw the CAL switch to "ON".
The crystal oscillator plate current 1s in
dicated by the meter when the switch below
the meter is thrown to the CAL poasition,
If the crystal does not oscillate, the
plate current meter will read about 7 mil-
liamperes; when the crystal oscillates M
“the reading is &bout 1.5 miiliamperes.

At each end of the condenser . Tange &
loud beat against the calibrator will be
heard, corresponding to a heterodyne Ifre-
guency of an integral number of megacycles.
For example, on Coil 17, such loud points
are found at O and 1.0 on the dial corres-
_ponding to 17.0 and 18.0 megacycles.

Intermediate points, where the beats
are not as loud as the principal beats men-
tioned above, occur at several points
along the scale., These intermediate points
occur where & harmonic of the heterodyne
beats with a crystal harmonic. For exam-
ple, the second harmonic gives a zero beat
setting at 1/2 scale, or 0.5 Mc; the third
harmonic gives zero beat points at 1/3 and
2/3 scale, corresponding to 0.32 and 0.66
Mo; the fourth harmonic gives points at
0,25, 0.50 and 0.75 Mc and S0 on. Figure
% shows where these harmonic points are ob-
tained, the number of the harmonic and the
exact frequency, for harmonics up to the
10k,

It shoiild be noted here that the dial
readi for these harmonic points are the
same on all coil ranges, which makes it
very convenient in checking or in inter-
polating.

The difference in raading between the
heterodyne and the crystal calibrator fre-
quency at any point where zero beat may be
obtained is the error of the heterodyne.

-2~

wnile instructions are given below for re-
aligning the heterodyne frequency meter,
it will be found more convenient to simply
correct the reading of the heterodyne to
compensate for the error, unless the error
is unusually large.

MEASURING AN UNKNOWN For example sup-

FREQUENCY pose zero Dbeat
mst an urlknown

frequen ytat 1&%@355
frequency .B13 lk: The calibm or is

then turnad on, and the heterodyne checked
at the nedrest convenlent harmonic point,
say a .500 Mc, . Let the check raading
turn out to be 15,482 Me, showing that the
heterodyne reading is lew by 16,500 -
16.482 = 0,018 Mc. Consequently, the in-
dicated frequency of the unknown is low by
.01B Mc, so0 the true frequency is 16,815
+ 0,018 = 16,631 Mc

—Bimilarly, if the heterodyhe reading

were hi

w indicate
wrection.

, the true frequency would be the
frequency minus the heterodyne

SETTING HETERODYNE TO
A DESIRED FREQUENCY

In the case where
it 1s desired to
seta local oscll= -
lator to a specific frequency, the hetero-
dyne may be set to this frequency 1in ad-
vance. The oscillator may then be varied
until zero beat 1s-obtained. For example,
suppose 1t 1s desired to set an oscillator
to 16.631 Mc, The heterodyne is checked
against the calibrator at the nearest con-
venient harmonic, say 18,500 Mc, Let the
check reading be 16.4682 Mc,showing that
the heterodyne reading is low by 18.500 -
16.482 = 0,018 Mc, Consequently, the het-
erodyne must be set low by this amount




e s . ol DR == L e

GENERAL RADIO COMPANY

from the desired frequency, or at 16,631 -
0,018 = 16.813 Mc to obtain the desired
frequency.

Similarly, 1f the heterodyme reading
were high, the heterodyne must be set high
from e desired frequency by the amount
of the correction.

USE OF HARMONICS The principal wuse for
harmonic methods lies
in extending the range of the heterodyne

rrequency meter to higher or r frequen-

cies, In tlns equipment e effort has
been made to make this nic extension
as simple and reliable passible.

EXTENSION TO HIGHER
FREQUENCIES

In Figure 4. arse
shown, on & logar-
ithmie - scale, the
frequency ranges covered by each harmonic
of the heterodyne frequency meter from 1
to 20. Each range is shown as a horlzon-
tal line, the lengths of the lines being
constant, sincz the percentage frequency
coverage of each range is the same.

On each line are marked 10 intervals
corresponding to the 10 coil ranges of the
instrument. The interpretation of these
coil range marks will agree with the en-
graving of the coll switch if the first is
called 10, the second 11, and so on up to
19, The last mark is then 20, which repre-
sents the highest frequency which can be
reached on Coil 18,

For any frequeney, simply move upward
to the point where the desired frequency
line crosses the harmonic range line. At
the intersection read off the number of
the harmonic (which 1s the number of the
line), the coil range and an approximate
indication of the condenser scale reading.
For example, let the desired I'requency be
25 Mc. Entering at 26 on the freguency
scale. move upward meeting line 2 at Coil
12, condenser approximately 1/2. 'The de-
Bired frequency is then obtained when the
heterodyne 1s set to Coil 12, with the con-
denser at about half-scale, using the sec-
ond harmonic., The harmonic number being
known (in this case 2), the exact setting
of the heterodyne is 25/2 = 12.50 Mc, =

In extending the range to higher fre-
quencies, it should be noted from Figure 4
that the gain toward higher frequencies 1s
obtalned only at the high frequency ends
“of the “harmonic ranges. Consequently, to
use the lowest harmonic in a given' high
frequency measursment, al use as hi
a_ fundamental . frequency a&s possible. In
searching for an unknown high frequency
always start with the heterodyne set on
Coll 19 with the condenser at 1.0 (20 Mc)
and progress toward lower frequencies un-
t1l zero beat with the unknown frequency
is picked up, For example, suppose a fre-
quency near €0 Mc Is to be measured.” En-

tering Figure 4 at 80 on the frequency
scale, an intersection on line 3, Coil 189,
condenser maximum {s found, Progressing
Turther upward, an intersection on 1ine 4,

Coll 15, condenser zero is obtained. Simi-
larly, line 5, Coil 12, condenser zero,
1ine 8, Coil 10, condenser 0. Any one of

these settings gives a harmonic at 60 Mc,
being, respectively, the 3rd, 4th, 5th and
6th.

The lowest harmonic would in this
case be the third. The unknown Cfrequency
is then 3 times the frequency of the het-
erodyne. (In this case & x (19+1.0) = 60.
ITf the harmonic beat against the unknown
fell at 18.78 Mc (instead of just 20 Mc)
the harmonic frequeucy would be 3 x 19,78
=56.34 Mc.

IT no idea is had of the value of an
unknown frequency, the procedure is to
start at'the high frequency end of the het-
erodyne range and note the successive set-
tings of harmonic beats as the frequency
of the heterodyne is progressively reduced.
Then with the coil and condenser gettings
of the highest frequency point, enter a
harmonic 1ine, and search for the next low-
B8r settings on the line immediately above
the one entered. If agreement 18 obtained,
the-proper 1line was entered; if not, move
up or down a line and try again, If more
than two settings of the heterodyne were
obtained, agreement should be obtained for

_8very 1lins crossed, This is simply amother

wayof stating that.the,K successive funda=
mental frequencies of the heterodyne, each

multiplied by the correct harmonic number .

must give the same answer for the unknown
frequency. A quick test on the figure will
generally fix the correct harmonic num-
bers much more quickly than numerical tri-
als.

EXTENSION TO LOWER
FREQUENCIES

When me&asuring fre-
quencies below the
fundamental range of
the heterodyne fraquency meter, the actual
measurement 1s made &t a harmonic of ‘the
unknown frequency. If a sufficiently
strong signal of the unknown frequency is-

applied to the COUPLING terminals, harmon- '

ics will be pgenerated in the detector
itself. With weak signals, however, an
external means of harmonic generation must
be provided, 1In Figure 6 are shown the
sub-harmonic frequency ranges of the het-
erodyne frequency meter. The general de-
scription of the chart follows that al-
ready given for Figure 4 From this chart
the appropriate submultiple number (sub-
harmonic number), the coil switch setting
and approximate condenser setting may be
found for frequencies below the range of
the heterodyne frequency meter. For exam—
ple, suppose the settirigs of the hetesro-
dyne are desired for a frequency of 4800

-
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ke, Entering at 4800 ke on the frequency
scale, move downward meeting the 3rd sub-
harmonlc 1line at Coil 14, condenser 1/3,
and, next below, 1ine 4 at Coil 19, conden-
ger 1/4. The actual settings would be
4800 x 3 = 14,400 ke or 14,40 Mc and 4800
x 4 = 19,200 kc or 19.20 Mc.
: In measuring an unknown frequency ly-
ing below the range of the heterodyne, al-
ways start with the heterodyne set at the
lowest frequency (10.00 Mc) and progress
toward higher frequencies unitil zero beat
with the unknown 1s obtainedgm to make use
of the lowest suibharmonic number in a giv-
en measurement.

1f no idea of the value of an unkmnown
frequency 1is had, the procedure is to
start at the low frequency end of the het-
erodyne range and note the successive
points at which zero beat can be obtained
against the unknown, as the heterodyme
frequency is progressively increased. Then
with the coil and condenser settings of
the lowest frequency point, enter on a sub-
harmonic 1ine and search for the next high-
er settings on the line immediately below
the one entered, If agreement 1s obtained
the proper line was entered; 1f not, move
up or down a line and try again, If more
than two settings of the heterodyne were
obtained, agreement should be obtalned for

she accuracy of measurement by taking the
difference in frequency of two zero beat
points which are separated by several har-
monics, then dividing this difference by
the number of harmonic intervals between
the two observed zero beat points (or the
difference in the harmonic numbers of the
two zero beat points).

For example, a low frequency is being
measured and on Coll 10 zero beat points
are obgerved at 0,127, 0,374, 0.621 and
0.863 on the condenser scale., The differ—
ence batween successive harmonics 1s 0.247
Mc (247 kc) which is the approximate value
of the unknown frequency. The Tfrequency
of the first zero beat point is 10.127 Mc
which, divided by 0.247 Mc, the approxi-
mate fundamental, gives 10.127/0.247 = 41
for the harmonic number of this point.
Then +the harmonic numbers of the other
points are, by inspection, 42, 43 and 44,
respectively,

The fundamental frequency may then be
determined by dividing the frequency of
any zero beat point by 1ts harmonic number,
10.127/41, 10.374/42, 10.621/43, 10,868/44
ete. glving 0.247 Mc or 247 ke for the un-
known frequency; or the unknown frequency
may be found from the difference in fre-
quency-of any two zero beat points, thus:

every line crossed.
way of stating that the successive funda-
mental frequencles of the heterodyne, sach
divided by the correct subharmonic number
must give the same value for the unknown
frequency. A quick test on tne figure
will generally give the correct subharmon-
ic numbers much more quickly than numeri-
cal trials,

For frequencies be-
low 1 Mc 1t will be
found that more than
one zero beat point will be found on a giv-
en coil range. If the readings &at two
succtessive points, corrected for any fre-
quency meter errors, be noted, then the
difference between them i{s approximately
the unknown fundamental frequency.  With
this approximate value of the unknown fre-
quency; it is easy to determine the number
of the harmonic for any of the zero beat
points wHich may be heard on the glven
coll or any other coil.

When the unknown <frequency 1s very
low, several zero beat points will be
found in one coil range. In this case,
taking the difference between two success-
ive zero-beat settings can only give an
approximate value for the unknown fregquen-
cy. It is sufficiently good, however, to
permit the harmonic numbers to be deter-
mined without ambiguitys HKnowing the num-
“bers of the harmonics corresponding to any
zero beat point, 1t is possible to improve

B

PROCEDURE FOR VERY
LOW FREQUENCIES

This is simply another \

10,6668 - 10,127 _ 0,741
vy a1~ 8 = 0.247 Mc (247ke).

‘Factory -ad-
Justments of
the values of
Inductance, fixed capacity and wvariable
capacity are made to make the calibratior
agree with the dial readings. Ordinarily
the error of the heterodyne will be small
enough that for use over long periods of
time no readjustment should be required.
If it becomes necessary to realign the het-
erndyne, the following procedure should be

used,
If the calibration shifts upward on

the dial, while the- span remains essen-
tially constant (that is, if the calibra- ,
tion reads, say, 2 divisions high at 0 and
also 2 divisions high at 1.0 on the dial)
adjust the zero capacity for the particu-
lar range involved, increasing the capaci-
ty to bring the calibration into agreement
with the dial., (If the calibration is low,
decrease the capacity,) As a precaution,
after making this ad)ustment; check the
span to see that calibration agrees with
dial reading. '

it the span 1s not correct, even
though the calibggfion may agree with the
dial readings at'one end or the other of
the dial, proceed as follows: If the span
is too small (that 1s, one megacycle ocou~
pies a larger portion of the dial than the
space between O and 1.0) decrease the in-
ductance for the particular range involved,

INSTRUCTIONS FOR ALTGNING™
HETERODYNE
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by turning the hex-head adjusting screw at
the rTear of the coil. If the core is
plain metal, turn slightly to the right to
decrease inductance. IT the core is pow-
dered iron, turn slightly to the left to
decreass inductance. After adjusting in-
ductance, check <the calibration, and ed-
Just capaclty, if necessary, as Instructed
in preceding paragraph.

If the span 1is too large (that is,
one megacycle occupies a smaller portion
of the dial than the space between O and
1.0) increase the inductance for the par-
ticular range involved, by turning the hex-
head adjusting screw at the rear of the
coll, If the core 1s plain metal, turn
slightly to the left to inerease induc-
tance. If the core is powdered iron, turn
slightly to the right to increase induc-
tance, After adjusting Iinductance, check
the celibration, and adjust-capacity, i
necessary, as instructed above.

The positions of the coils and con-
densers for adjustment of the various
ranges are shown in Figure 6.

APPLICATIONS The Type 820-A Heterodyme
Frequency Meter and Cali-
brator has such a wide fleld of usefulness
that no complete instructiona for applica-
tion of the instrument in any given prob-
lem can be given, The following sugges-
tions may prove helpful, in those cdses
which are similar to - the: ones outlined;
and may suggest suitable procedurse in
other problems,

For measuring high frequency trans-
mitters, where the heterodyne 1s located
in the transmitting room, or at least in
the immediate vicinity of the transmitter,
generally no special coupling means is
necessary, A short wire connected to the
upper "eoupling” post on the panel of the
heterodyns will increase the pickup con-
siderably.

For low frequency transmitters, par-
ticularly where harmonic suppressor cir-
cults are employed, or where the trans-
mitter 1is very well shielded, it may be
necessary to extend the coupling wire in-
side of the transmitter shield to obtain
sufficient pickup, particularly if e high
harmonic must be used in the measurement,

-5-

Another methed of obtaining a signal
strong enough to be measured is to use an
auxiliary oscillator whvose fundamental is
set to a harmonic of the transmitter fre-
quengy, and to measure a harmonic of this
osecillator,

In measuring ultra-high frequency
transmitters located at some distance from
the heterocdyne, an exposed coupling wire
or small anterma hes made it possible to
measure the Ifrequency of a transmitter at
a distance of nearly one-half mile., The
distance which may be covered in such meas-
urements will depend greatly upon the par-
tleular locality, the frequency and the
power of transmitter,

In checking automobile transmitters
and receivers, it has been found conven—
lent to put up a coupling grid or zig-zag
over the space in which the cars may be
pirked during test., The coupling grid is
connected to the upper coupling post of
the heterodyne, which may be located in an
adjoining room or building, For conven-
lence, a long cord comnectéd to the tele-
pnone binding posts may be 1led back into
the area where the Gcars are parked and
terminated ina loud speaker or telephones,
The operator adjusting the transmitters
then simply adjusts for zero beat,

For checking oscillators of low har-
monic content as well as relatively low
output voltage, such as signal generators
{which also normally have a very low out=
put impadance) best results are obtained
by coupling the "high" side of the output
to the upper coupling post, The attenua=-
tor setting should be for maximum voltage
and maximum impedance, Shielded cables,
or other high-capacity devices should not
be used. In those cases where a coupling
rod antenna 1s provided in the signal gen-
erator, connected to a point of compara-—
tively high voltage, the coupling wire of
the heterodyne may be brought near or
wrapped around the rod. In some cases,
particularly at low frequencles, it is
necessary to use an auxiliary oscillator
or oscillating receiver set to the signal
generator as a source 1in order to obtailn
sufficient harmonic output or sufficient
output voltage,




R

i na

i

0

Hi

iaE

HH

=

imaae

T
T

11ty

T

GENERAL RADIO COMPANY

—

T

T
H SEsEie:
T : 3 ¥
- I 1o ues
: ,
e 3
+ ar 2
; .
: t H 1 t
: i i :

A wos'T &/



GENERAL RADIO COMPANY

STATOAIVOIW - ADNINDEAS

00E 052 osl oMosoR oL O oG oOv 0f 02
i
1 1
il I
il _ﬂun
H 1
il i
= i1}
T [l
; e
m._. o i i W I
.“._.m 1 1
' t
Ti ] I I
] 1 ' I
T T !
R
I 1
: L/ 6 i
1
1]
1
i 1 H]
i 3 T W
A - -
i ! :
i j i
il 141 11 I
il ]
! il
i i
it J_ HHH i1l I
it !
| ]
“m.* Al
_M _
1
T I
# 1 I
L ~
= owm W - L o
o L. -

r. + FIGURE 4.




GENERAL RADIO COMPANY

€-9u STIDAD0A = AONINOIAS : X
00002 DOoM 0005 D00V 0O00E 0002 000 J-ﬂﬁ.m.ot 008 002
: T T
1 | L i
] T
i _ 44l SRR
i gk
I ”. 1 __,_. [ ;
il [} . 1 |
o 1 il WA
1
. _ \
| i
I Hli \
. ; i
i
1 1
1¥
§ Il
i f B ]
! e — : ! \
8 A Ll RS f L 3 \
jEAIL i B T ! 1 |
HA¥I THEN PR | i} 0
et B
- o) LN LA i v =g b
AL
I ™ R
: Ll
i
1 R 1
1 e |
1 MBIRIN | L]
I - ot
1 1
m —1
] | [
L i t




GENERAL RADIO COMPANY

18

nsers

Conde

0ils and

n

Location of

FIGURE B.

-g-



J03eIqTTe) TRISAI) puw Jeqen Aouenbals eufpolejsy y-0z9 edfy JoJ welderg JUTIIM  *L TMADIL
RN AR

GENERAL RADIO COMPANY

Iﬂ! I - =LIH s
o s g nh...l..u_md_ 2§ o w ) 6l
‘Hh"tn_mbu_ 2 o ] ¥ éi
e qh ford %Eggw ¢ 9 @
ﬂﬂﬁﬁ:%«*ﬁ: @uﬂ\ | B
Inﬂw_.n._ =
we.aﬂae ik} pt ) : _:Wru
z |
b qgm_.n_
~ ]
..m._ OMBXH NN & 9 1
S g.ﬂwﬁ._ 5017 l-ﬁuq_ F ? | 81
-m |
= 01 |
_ § o wn ;ﬂaEM > Ha
|
oAquEr £ ls_.:._rLM _ g
[ E L] "
om0 el
.Iﬂ.«ui B
[[=1]
R

a

ANV P el ) H
=10-



GENERAL RADIO COMPANY

CONDENSERS

;}eao-zsa
20 uuf
5 uuf
0.0002 uf
0.0002 uf
0.0002 uf
1.0 uf

420 uuf

0,01 uf
5 uuf

5 uuf

200 uuf
0,01 uf
250 uuf
10 uuf * 20%
0,0001 uf
0,0001 uf
0,01 ur
0,001 uf
0.001 uf
0.01 ut
0,01 ur
75 uuf
75 uuf
756 uuf
100 uuf
100 uuf
50 uuf

LT A T I T T 1 I IO

50 uuf

0 TR T TR Y NI N S - I

50 uuf
50 uuf

PARTS LIST

TUBES
T-1= Type 954
T-2 = Type 985
T-3 = Type 955
T-4 = Type 955
T-5 = Type 84

~11=

RESISTORS

R-1 = 0.5 ML

R-2 =3 MO

R-3 = 50,000

R-4 = 10004

R-6 = 4 MO

R-6 = 40000

R=7 = 70000

R-8 = 18,0000

INDUCTCRS

L-1 =~ Type 620-38
L-2 = Nat'l 100 Choke
L-3 = Nat'l 100 Choke
L-4 = Nat'l 100 Choke
L-100 = Type 620-310
L-101 = Type 620-311
L-102 = Type 620-312
L-103 =Type 620-313
L-104 =Type 620-314
L-106 =Type 620-315
L-108 =Type 620-316
L-107 =Type 620-317
L-108 =Type 620-318
L-109 =Type B20-319

SWITCHES

8-1 = Type 510-450

8-2

= Type 139-335

8-3 = Type 339A

8-4

= Type 139-333
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PATENT NOTICE

This instrument 1s manufactured under the following U, S, Patents
and license agreements:

Patents of the American Telephone and Telegraph Company, solely
for utilization 1in research, investigation, measurement, testing, in-
struction and development work in pure and applied sclence,

Patents and patent applications of Dr. G, W. Plerce pertaining to
plezo-electric crystals and their associated circuits.

Patent 1,542,995,

Patent 2,012,497,
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K4XL's BAMA

This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

It was uploaded by someone who wanted to help
you repair and maintain your equipment.

If you paid anyone other than BAMA for this manual,
you paid someone who is making a profit from the
free labor of others without asking their permission.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at hitp://bama.sbc.edu



