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SECONDARY FREQUENCY STANDARD

Model 90501 = 115=volt = 60 C.P.S.
Model 90503 « 230=volt = 50-60 C.PsSas

= L.

COMPONENT UNITS

II.

l. Secondary Frequency Standard unit with metal
cabinet,

2. Type G18 or G51 General Electric 1000 KC quartz
crystal oscillator,

3¢ One complete set of vacuum tubes compr131ng
6K8 =~ crystal oscillator tube.

6SN7-GT - multivibrator tubes.

6V6 - harmonic amplifier tube .

63J7 - mixer tube.

6J5 = audio oscillator tube.

oW4 or 5Y3~GT - rectifier tube,
VR150=30 = voltage regulator tube.
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4, One Power Cord.

5 One instruction book,

6, Two -« 37212 Plugs,
UNPACKING

I111s

The carton in which the equipment is shipped should
be carefully opened. A careful check should be

made to be sure that all component units are located
before destroying any of the packing material.

It is not advisable to ship the crystal mounted in

its socket inside the cabinet, so it is packed in a
separate box,

The erystal is inserted into its socket through an
opening on the right side of the cabinet,

OPERATION

l. General

The Secondary Frequency Standard consists of a 6K8
1000 KC crystal oscillator, a 6SN7-GT 100 KC
multivibrator, a 63N7-GT 25 and 10 KC multivibrator,
a 65J7 mixer, a 6J5 audio oscillator for tone
modulation, a 6V6 harmonic amplifier, and a VR150-30
voltage regulator.

2+ Crystal Oscillator

The crystal oscillator uses a General Electric type

G18 or G51 1000 KC crystal with a frequency-temperature

coefficient of less than one cycle per megacycle



per degree centigrade. The crystal is sealed in
Helium in a standard metal tube envelope. The
oscillator can be set to zero beat with WWV or
some other primary frequency standard by means
of a screwdriver ngustment on the front panel.
The crystal frequency is set at the factory.

e 100 KC Multivibrator

The first 6SN7-GT is used as a 100 KC multivibrator
oscillator synchronized with the 1000 KC crystal
osclllator,

4, 25 and 10 XKC Multivibrator

The second 6SN7-GT is used as a multivibrator
osclllator synchronized with the 100 KC multivi-
brator,. The freguency debtermining eireuit for
this multivibrator is switched by means of the
KCe INTERVa&L swltch on the panel.

O KCe. INTERVaL Switch

In the "1000" position of the INTERVAL switch,

the output of the 1000 KC crystal oscillator is
fed directly into the 6V6 harmonic amplifier grid
and the multivibrator tubes are inoperative so
that signals at intervals of 1000 KC are available
at the output terminal.

In the "100" position of the KO. INTERVAL switeh,
The output of the oscillaber is toupled Gto the
100 KC multivibrator in order to e@ynchronize the
multivibrator with the proper subharmonie of the
grystal osecillator, . In-this pesitlion of Ethe
switch the first multivibrator operates.

Allow a 10 minute warm-up period before using
10 KC or 25 KC intervals,

In the "25" position of the KC. INTERVAL switch,
e oubpat of the ogecliliabor is coupled to the
100 KC Multivibrator, the output of this being
coupled to the second multivibrator te synchronize
the 25 KC multivibrator with the proper sub-
harmonic of the 100 KC multivibrator. The swiltch
puts the proper reésistors for the E26KC operalion
1nm . bthe second mulbivibrateor c¢ireulbt. The outputb
of the second multivibrator 15 coupled to the
harmonic amplifier so that signals at intervals
of 25 KC are available at the output terminal.
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In the "10" position of the KC, INTERVAL switch,
the operation is the same as for the "25" position
except that the resistors for the second multi-
vibrator are changed for 10 KC operation.

6« Harmonic Amplifier

The output of the oseillabors is fed inteo the

6V6 harmonic amplifier, The harmonic amplifier has
a tuned output circuit with coil switching- to cover
the following ranges: O0-2 Mc., 2-5 MC., 5=-11 MC.,
10-22 MC., 18-40 MC., and 25-«50 Mc, The coll=-
changing switch is marked BAND.

The output of the harmonic amplifier can be varied

by a gain control on the front panel of the Frecquency
Standard., The output is available at a terminal
~marked OUTPUT.

Using an ordinary communication receiver, the
Frequency Standard can be heard up to 50 megacycles
at 1000 KC and 100 KC intervals, up to 42 megacycles
at 25 KC intervals, and up to 39 megacycles 10 KC
intervals. The output of the Frequency Standard

in the vieinlity of 13 MC is: 700 milerovolis at 1000
KC intervals, 200 microvolts at 100 KC intervals,

35 microvolts at 25 KC intervals, and 20 microvolts
at 10 KO intePvals,

The harmonic amplifier, when properly tuned, greatly
increases the usefulness of the Frequency Standard.

7. Mixer

The output of the harmonic amplifier is fed into

the control grid of a 63J7 mixere This grid 1ls also
coupled to the terminal marked INPUT. The audio
output of the mixer is available at a phone jack
marked PHONE,

Sinee the mimer grid eirguii is untuned, a fairly
high input level ls reguired, The use vf Lhe
built~in mixer greatly simplifies many calibravions,



2 THIRD ANG
Oscillator Butler JOokK.C M.y - o0& S KEC IV

€15,
rapilem
soMv1d.
O e
v oSl-a/ l_(“.IZ : C/‘I
g I eml
N Ty
b

. B20

&6, 000

o
LY
(2
'N
1Ty

<k

(ST Hpdd 1A

<

1000k C. Crystz/

e,

i

WNote = Interva/ Switch

S-a.
/0-Sync. Yo/ /a.je for 10k.c Muttivibrator
25-Sync. Vo/)‘aje for 26 &.c.re/tivibrator

10825 Output of JOK ¢ v2s5k.C.Multivibrator
Yo grid of e¥6 Harmonric Amp. :
/00-Outputof 160 £.C. fFuttivibrator
/o 5r’/0’ of 6Y& Harrmoric Lrpo.
1000-Owtput of 1000 #.C. Oscrllator -
Buffer fo gridof oYe Harmonic

Amp. ;

S/-C.
/o0& 25-B Vo/tage on for 10k C Y25k C.

S/-d. L
. 10,25,/00- 8 Vo/tage om for look.C. L
Sieeyd . _ : Wl nIC
10-Switehin 9 of grid resistors i 4
for 10&£.C.5P1ul/?ivibrator
28 ~Jw;/c/zmy of grid resistors 90501 ~115 YOLT STAnD%EP LESS TUBES
forf LS KC Multivibrator 90505 = /15 VOLT 57EamoakO WITH TUBES

0507-230 YOLT STHAOARD WITH TUBES

K

ISMANING TRANSMITTE

Cc-35
R-34

R cALBANERE Ne.t08L B, L. W., ING.
RPD. V., E. PAT. OFP.




:
E PROJECTION

> e
Harmonic Rmp g N E G
Z N g @ y') ‘ e
S S g
A : ] lcz4‘, ,
) " Interval oalle ki ' o
= ) dwiteh 5 25| 4z L3)L,|L5 : = a
al -+——T g §4 EZJ
e e S A Jz
l g N ’
I FaaT cz M/j(e/"
l cz;“ 4 cz7| : Ou;f/?uf
) 006 A »—JJ, FPhones
b &
CQLEZW/J
T
F 6547
/ | —_—
czl | $ceel.ooe) cAlooe
7‘ Q S =
g Qe L=23
7 N 9.
18
3
- SN .
b -
b
Lg
e ) IASHY

300

|2 e32
AANA_
; s6,000 -

Gy Stqtion Tone rtodutator

ALL DIMENSIONS UNLESS OTHERWISE NOTED MUST BE HELD 7O A TOLERANCE OF

5| @RS s s mnmd CIRCUIT DIAGRAM
i Elirinated 1/&V. afJ<4-6nd. Shickl) » .
T427-45 @ Chg.L7 from 24 mh 72 J.Omh 4f] FIRST MADE FOR 90905 FLEQUE/NCY STRNDARLD

N C! 7ade Fermenent - chy€iaTisi00] DESIGNED BY L.M.C. . | cHeckep sy A N.C.

Re

Z-2/-45 ; = ! ,
PL ANT ¢ Cﬁlf&r?ﬁ 510000 ~Labef Crystal v/ DRAWN BY_ C-MW..5 APPROVED_NV.W.S. .
risas 0\ €edranwn -rockgs 47 [AMES MILLEN MFG. CO, INC. '
’ €0 AP were 26,500 . : 7 " \
- il ) e A A S MALDEN, MAss, UsA. | M90505-A




