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MIIEL MM=2 RF ANALYZFR

The Multiphase Model M¥-2 RF Analyzer i# a compact 3" oscllloscope with gelf=-
contained 1000 ¢ycle audio oacillator, It has been functlonally englneered for
peximon convenlence in snalyzing trenamltter RF sysztems and IF envelope patterns
of received signals. A verastlle inatrument for design, eervice or gontlinuous
monitoring applications,

GENERAL INSTRUCTIONS

Tha MM-2 i@ shipped from the faotary ready to operats, {onnect to any conven=
tent 115 volt 50-60 eyele outlet. It is suggested that you famillarize yourself
with the fallowing controls before placing wnit in service, They are listed
below in the proper sequende of operatlon, '

OFF = (N = 1HKD

Turns on & powar in mid-position, Turna on 1000 cycle pure tone in the 180
position, Conztants are chosen for least distoertion, therafore actual frequenty
may vary between 1000 and 1300 cyeles, This frequency varistion does not
adversely maffect the salipnment of 55B generatora,

FINCGTION

Selscts mode of operation; MAN provides e recwrremt bese line for TRANIMIT
ENVELOFE patterns with sweep aynchronized to 1KC oscillator,

NOTE] IF NO RM RECETVING ADAPIER IS USED ALL OTHER POSITIONS OF THE FiNCT ION
SWITCH WILL REGUIRE RF T0 OBTATN A PATTERN, WHEN AN RM RECEIVING ADAPIER
15 TNSTALIED ALI OTHER POSITIONS (F THE FIMNCTION SWITCH WILL DISFLAY THE
RECEIVER IF ENVELOFE SIGNAL UNTIL RF IS AFPLIED FROM YOUR TRANSMITTER,

The SINE position 1e also synchronized with the 1K cacillator, The SPEECH
position synes the saw tooth sweep with the external AF INFUT for easier
observation of voice waveforms, The AF TRAFEZOID position requires an sudlo

connection to the modulstor of an 55B or AM trspemitter, In the RF TRAIEZ0ID
position, the RF output of the exciter and linear amplifier must be conncoted,

through the M¥=2,

INTENSITY

Ineresss ¢lockwise until & line appears,

FOSITION CONTROLS I-R apd U-=D

Adlust Tor left-right end up~down to oenter bass line on cethode ray tube,
BORIZORTAL SIZE .

Adjust to £111 soreen, Munctions only on MANUAL or during TRANSMIT

MM=2 1] =20=5F
172 Fage 1



FOCUS

There may be same intersction between the Focua and Intensity contrels, Adjust
for best focus congistent with brightness desited,

SWEEF
pdjust for dealred ENVEIOPE paettern,
CAUTIONLL

Suatained trilliant patiarns will burn or discolor the phosphor in the cathode
ray tube,

70 AVOID ANNOYING EIECTRICAL SAOCK FROM AC LINE BY-PASS CAPACTTORS, DISCONMECT
THE MM2 POWER GORD BEFORE MAKING CABLE CONNECTIONS.

COMNECTIONS FOR TRANSMIT ENVELOFE PATTERNS

Simply comnect the RF cutpub of the transmitter through the HIGH 1EVEL cosaX
eonnactors on the reer of the chaszsis to the sntenna

TO ANTENNA —— & MEL FIG A
OR ANT. TUNER -
@
-1 S ® Q@ 9 ©
TO FINAL HMF ® @ ©
AMPLIFIER QUTPUT N v,

Tt is best to make the eable between the MM=Z2 and the transmitter as short as
possible, In essence the RF cutput ia fed right threugh the M2 10 the antenna,
No tuning is required throughout the Irequency range of 1 to 55 M, 4 small
portion of the aignal is asmpled and fed to the vertical plaies of the cethode
ray tube, The VERTICAL SIZF is controlled by an RF attenuator calibrated in

4 db, steps, It should be set to 21 db, for 10=20A Maltiphsse Exclters and to
about 12 db, for a Multiphese 600L, Avold posltion 21 for power outpute io
excess of 250 wattz,

ATTERNATE RF PICKUP CONNEGTTON

If other than comxisl c¢able is used a pickup antenna is necesssary, or 8 CoAX
coupled pickup link placed near the final RF amplifier plate coll, With open
vire or ribbon feed systems, & length of wire In c¢lese mroxinity to one of iha
feeders is reocmoended,

WMidesd 1l=2O=57
L3MX Fage 2



CORRECTIONS FOR TRANSMIT OV ENVELOFE PATTERNS

Use same KF conneotions as for SFEECH ENVELOTE Patterns, The keylng or sweup
speed should be wvaried until the pattern locka, An eutomatic key is recommended,
" Tha SFFECH pasition on the FINCTION =mwitch should be used for best patterns,

CONMECTIONS FOR TRANSMIT SINE ENVEIOFE PATTERNS

Ip addition to the RF connections for SFEECH ENVEIQFE patterna 1t ls necespary
to eonnset the output of the KU sudio osoillstor to the audlo input of the

transnl tter,

FiG B
TO ANTENNA o L /F M LEVEL
OR ANT. TUNER - j| A
&)
TO FINAL RF _/’ © @ ©
AMPLUIFIER QUTFUT Sty LS

Y

L
p P _/‘*D':“.\“ =ELr m

o 5 TS PHONE PATCH INPUT
”J';E? HONE QR AF INPUT ON EXCITER

Two output levels are provided; .015 volts for use in the micropbone connegtor-
and 1.5 volts for use in phone patch or phono input jecks, Use & shielded
auxdic cable, Comnectors are furnished to go between the M2 and the AF THPT
or Phone Patch Jazk on the 10B and 204 Multiphase Exciters = plugging in dig-
connects the nicrophons cipcuit,

NOTE: The 1FC output from the 1.5 volt jack on the MM=R ia intended to feed
into an impedance of 50,000 chma or higher, Since the phons patch input on a
EWS—1 is pbout &30 ohma, 1t 14 peceasary to use the ,015 volt conneciion to
prevent cxcessive loading an the 1K cselllatar, 4s a furthar conveniencs the
output of the ML oseillator is controllad by the Fower ON « 1N Swltch, This
allows the cables to remsin connected ard the tone to be applled by the switch
oIl tlh'ﬂ }M.

M2 11-20=57
152MX Page 3



Youu will note during the alignment of phasing type S35B exciters that ¢arrier
leakage will show a glven number of Tipples on the envelope pattern, while
umwanted sidebend will show twice thatl numbel,

CONMECTIONS FOR TRANSMIT AF TRAFEZOID OR BOW TIE PATTERNS

in addition to the RF and AF ssmnections required for SINE Envelope patterna,
1t 15 necegsary o obtain a sample of the transmitter audic signal appearing
at the point whare the sudio moduletes the RF,

TO ANTENNA - RF L.D LEVEL FIG €

R ANT. TUNER -

RF HI LEVEL @
—

~a = @ © e

TO FINAL HF ) ® ©

AMPLIFICA QUTRFUT |,\-_ || LG5V LoV

1O MG'DUL_AT{}H___J ugnt\‘ =T T
/—"*\.- \ TO PHONE PATCH OR
- = AF INPUT ON EXCITER

TO MICROPHGNE INPUT

This point may be the secondary of a low voltage, low impedance transformer,
as in the 10-20A Multiphase Exclters, Mount a phone connector on tha rear
of the chasslis, &dd a lesd from connector to the HED lead on the Modulatlon
Switeh, This phonc jack has been installed on 10B ard 204 Exciters where the
letter "C" follewa the serial nunber,

AT TACH WIRE HERE

RED LINK LEAD RED COfL~L |
| WHT
| ¢HM_. ol
TR-2| BrN
MOD. TRANS. 1

15
MODULATION SWITCH

15

M=  11=20=57
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The. sudla sampliing point might be a high voltage winding alse carrying DC, aa
17 the case of & plate or gscreen modulator for an AM transmitter, Where tha
yoltage exceeda sbout 100 volts, a voltage divider will heve teo be used,

Add another 100K 2 watt reslstor in series with Rl for sach additional 350
plate volta,

MODULA TION TO PLATE OR SCREEN QF
TRANSFORMER MODULATED STAGE
- ] e
| 1 ICOK
: 1€ x 2 WATT
T 1 Kl TO AF N JACK
| =
l a.7 K ON MM-2
a + ¥ WATT
200V R2

Cy may be required to correct for sydte phase shift and should be 2 high voltage
capacltor,

Ty systema where the modulating signal is less then 5 volts at high Impedandas,
such g the grid of a receiving tube, the use of a cathode follower 1g recommended,

—_— B+
6C4
Q.| /:E:

- | o CATHODE

TQ N FOLLOWER
MODULATOR M

TO AF IN JACK
—
1 10K 1 i ON MM=2

The sampled audlo modulating signal obtained, as cutlined aboeve, i3 connected to
the AF INFUT on ths MM=2, Shislded cable is recommended, This signel ls applied
through the horizontal amplifier stage to the horizontal deflection plates of the
cathods Tay tube, To obtain a trapezeid patiern, an RF aignal ¢ontalning one
sideband with carrler, or two sidebands with carrier (AM) must ba applisd to

MM=2 as shown on Fig, C,

M= 11=20=57 Rev, 11-18-58
132 Page 5



To obtain a B TIE Pattorn en RF sirnal with two aldebands and no eorrier

should be epplied to the

M2, On 10-20A Miltiphase Excltiers, a convenient

way to obtain this pattern 1a to set the modulation selector to AM and balance

aut the csrrler,

CONNECTIONS FOR TRANSMIT RF TRAFEZOID PATTERNS

This function ia intended for evalustion of the "Linesrity” of an RF amplifier

EtEEB.

In addition to the connectiona required for SINE ENVELOHE 1t 13 necessary

to connect the RF output of the exclter through the LOW LEVEL coax connectors
to the Input of the linear amplifier,

FIG D
TO ANTENNA — RF 1_5:': LEVEL oM RF
O ANT. TUMER -
mw /E:RWEF: STAGE
RF HILEVEL] ; _—
siihbuy o t
" b (3} & L e
TO FINAL RF ,/ ® @ © \TD FINAL
AMBPLUFIER OUTRUT Y OBV 1 5y AMPLIFICR INPUT

(3=

TO MICROPHCNE

INPUT

iE:_/—aR-K@ .

tFHGHE PATCH {NPUT
QR AF INPUT ON EXUTER

To obtaln sn RF Trapezoid pattern it 15 necessary to drive the linear amplifier
with twe sidebands and oo carrier (DSSC = double sidebend suppressed carrier),

¢ne gideband with carrier, or twe sidebanda with carrier (AM),

On all Multiphase

Fxciters tha AM poaitlon will furnish two sidebands with or without carrier, 0On
filter type SSP exclters, one sideband and carrier wiil be required, The 1XC
audis pacillater should furnish the modulating signal for the exciter.

The trapezoid patterm is obtained by comparing the RF output algnel on the
vertics) plates to the demodulated RF input slgnal applied to the horizontal

plates,
arcltaers,
FF Input.

The horizontal amplifier stage provides sufficient size fIom low power
Do not apply more then 100 watts of AF power through the LMW LEVEL
If the driver stege 1s capable of power output in excess of this

value, the RF enargy for the LW IEVEL Input should be esmpled through &

varlsble capacltor and a 7 connector, -

IMPFORTANTS Tha RF trapezold pattern lndicstes the linearlty of

the final emplifier only. It should NOT bo used for general
monjitoring since 1t does net svaluste the operstlon of the exclter.
The Low Lovel RF connectfons should ¥e removed when cother patterns
with axtreme sccuracy are dssired,

M2 11e20-57 Rov, 3=2] -6
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CONNECTION TO THE RECEIVER

Ta menitor the IF ENVELOPE of u received algnal, 1t 13 n=ceasary
to remove the MM=2 cabinet and inatall sn RM adapter with the szame
fraquency &3 the last IF 1o your recalver, Ths adapters ars
avallable For IF froquencies of 450 to 500 KC (HM-455), 80 KC
(RM-80) and 50 KC {RM=50), The EM=80 may elso be used for 80KC
IF syatemB.

The RM adapter plugs intoc an octal socket near the rear of the
chassls. Two screws securs the adapter, Unplug the .Ul disg

capaclitor on the plcture tube sccket and plug into the legd on
top of the adapter IF cen. Ses Flg. F.

The sccessory bag contains the IF cable for the receiver connectien
with a series 15 mmf capacitor attached to two slipover tube pin
connectors. Locate tha last IF ampllfier tube iIn the receiver.
This {s the tube that emplifies the IF signal just before detectlion.
Unplug the tubs end determine the control grid pin from the table
on Fig., E., Install the proper sllipover connscter on the tube pin,
fold back unused cennector snd plug tube back in socket, Ground

tha ceble shield wire to the nearest convenient point on the
chassise Slip IF cable through any cenvenlent hols or slot in the
cablnet and plug into IF INPUT Jack on the rear of the MMeZ,

After the slipover connector has been installed, 1t may be
recessary to retune the secondary of the IF transformer in the
recaelver for maximum output,

e ] t
GRID ON PIN *| ROMON
\@ ©
£AC5-6AMSG - CAKS -BAUG - 6GBAE- 6BC5- 6BCE- - .
0 ©)
ERHG6- 6BJE - 6BZ6 - 6CF6 -1 2AU6 ARG N
GRID ON PIN ¥ 2 ]
SAME - BASS - 6U8 | L ®,@ E}‘@
GRID ON RPiIN *7 _ , \
6 X8 \r@’/@
| + o
GRID ON PIN *8 D
EANB _
ILOCTAL! GRID ON PIN t6 5=
AT - TBRT -THT - TAHT f_: ~
(OCTAL} GRID ON PIN * 4 — C:D ©
ESKT-B5CT -6ABT - 6SHT 6SD7 6557 6ACT @ Q) &1)
GRID ON TOP CAP \ y
| EK7-6J7-657-6D6-6C6 - 78 - 58 ©-®
FIG E
MMaZ 11-20-57 Rev. 4~22+€0 M 234 Page 7
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L.AST IF AMPLIFIER
TUBE IN RECEIVER

O 1600V
| \ TO DETECTOR .
-

ON CRT SOCKET & / -

I]

L

11
il
R

PLUG INTO ADAPTOR

IF CAN LEAD

EANS \
ﬂ‘f o 15 MMF
=T
RM (455180150 /‘
| ADAPT{}R"/’J
| ® @/ @
IF INPUT ® & @& |——IF GAIN
\ } FIGF

INSTALLATION OF RM ADAPICR

If +he helght of the recelved pattern is too small, 1t may ba necossary to
thoroase the value of the courling capaciior to the grid of the last IF
arpitficer from 15 sofd., to 50 muid, Ths input ooaxlial cobla should be kept
a3 short as poasible, :

CORIPCTION FOR THE COLLINS 75A4 RECEIVER

When the IF input catles 13 connected to the plate of the last IF amp1d£4c
tuba. the BFO in most meceirurs w31l give e lergeOW patiern on the MM=2
gt all times, When this ccnnooiicn As wsed on ihe T5AL, the oM pattern is
cnly about /01 high ond s not ton obleoilonable, ¥oat TSAL ovners mrafeld
the plate connection (to pin #5) dums to the lorger patiorn obtained,

CATHODE RAY TUBE STATIC CHARQE DISTCRTICON.

Under cesrtain conditions, especielly during perlods of low
humnidity, 1t is possidble for atetlc alactricity %o accumulﬁte
cn the face of the cathode ray tube, This will geriously "warp®
or "stretoh™ & portlon of the pattern, end result in soms very
unusual dlsplaya. Wwren thils exists, tha face of tha cathcde
ray tube should bs washed wlth Tide or cother aimilar detergent,

M4 2 1l-20~57 Rev, 1l1=-17-58 Page T4
LM



Woen your trarsudtter ia on stardby, the IF ENVELOIE pattern of the recelived
plpnal ia displayed, unlesa FLAOUTION Switeh 1a on MANUAL, Tune in a continuous
carTier, such as your Vil or ¥TAL Celibrator., Advence the IF GAIN control on
the rear of the MM=2 fully c¢lockwlae and pesak the trimmers of the IF can of the
EM pdapter for maximum FIX helght, Reduce the Tecelver RF gain or the signal

level to keep patlern appraximately 2" high, This prevents misaldgmment due to
overload in the recelver,

RECEIVE ENVEIOFE FATTERNS

The Mé=2 IF GAIN should be adjusted 1o produce a pattern sbout 2% high from un
average strength signal with the receiver adjusted foT pormel operstion,

The AVC systen2 ln aome receivers may d4 stort the IF ENVEIOIE pleture, 8o accui=
ate Teports should be given With the AVC UFF and Recelver RF gain adjusted to
glve a pattern approximately 2" high,

Ths IF bandwidth of the receiver will determine 1ts ability to pass In true
diaplay an overmodulated or square topped signal., See Fig, G, In order to
reproduce a square wave il {8 necepgsary to have IF bandwidth of et jeast ten
times the modulating frequency, & recelver vith 3 K bamdwidth will allow
modulated RF from a 300 cyules square wave to be displeyed on the MM=2; howewer
1000 eyele square wave modulstion w1l be displayed as a SINE WAVE, Tharefore,
SSE eignals that are "flat topplng" &t the transmitier may laok acceptable on
the HECEIVE EMVEIOIE pattern, As the recelver bandwidth 1s inereased Lo 16 KC

the ability to perceive "flat topplng™ impooves a3 ahown in Fip, G,

A "£1at topped" signal can be segregated by obacrving the lack of peaks and
valleys in the II ENVELOFE pattern. Ses Fig, G, All eylablea appear to resach
a congtent helght, It is zlso passible that a signal may be deliberately "Ilat
topped” by using premedulation e¢lipping, FPremodulatlon clipping end filtering
mey bo used in a transoitier withcud incressing its bandwidth 1€ the following
RF =ystem is operated below ltg "flst topping® point,

Flo, G

il

CLEAN SIGNAL {5581 HRETERODYNE 558 INTERFEREMNCE
NO INTERFERENCE INTERFERENCE
CONTINUED ON FAGE 84
M=z 11~20-57
1R K



FIG. G CONTINUED. MM-2 RCVE PAT TERNS

SIGMAL, . RECEIVER BANDWIDTH
AT AMTR 3 KC | 4 KC & KC 10 K
TWO TONE \
000 W

NO FLAY TOPPING

1000 ny

MILL
FLLAT TGPPING

1000 M
SEVERE
FLAT TOPPING

——

G0
NG FLAT FOPPING

2O

OO IO
O O|IC

300
MILD
FLAT TOPPING

O
9

e

330 v
SEVERE
FiLLAT TORPING

AN

[y

" L 558 SPLECH NOTE REDQUCTION OF
t | (MALE voice) | | SHARP PEAKS ON 3 KC
VNJ\\J NO FLAT TOPPING l BANDWIDTH

NOTE WALLEY DOES NOT
GO INTO BASF LINE  {
___*_'______,.-l" /"__.--

RINGING IN RLYR IF S5Y5-

TEM CAUSES IRREGULAR-
ITIES

e S

SEVERE
FLAT TOPPING




[ure o Carrier

o] Carrier with spurlous radiation 10 db. down.

C.] Carrier with mpurious rediatlen abeut 20 db,
dowhi.

337 slgnal, voice input, eorrectly adjusted.

55F sipnal, voice input, siightly excesnlive
apeech gain, er insufficient emplifier loading.,

S5F mignal, woice input, badly overmadulated,

MH-1 12-28-56
127K

il

J

|

|

il

F&

Fage 9



SSE sigoal, tene Input, sideband suppression approximtely

40 db, £y
b
e T e T

Same ag above., Sideband suppreaglon 35 db, 20
R e
BATATAYATA VL Wa Tl

Same as mhove., oldetend suppreasion 30 db. L9
W W W W N W
AVAVAVAVAVAVAVAN

Same as akove, 3Sideband suppressisn 25 dh, ' | =10
AYAVAVAVAVAVAVAY
AANNNNNN

Same as above, Sideband suppression 20 db. Hyal

M1 12-28-56
127 . Fage 10

at



55 pignal, tone input,

Foor suppression, lMay be due

tn audio unbalange, or LT phege ehii't is not ao”,

35F sifnal, Lone input,

Carrier leekapge, lote thia

pattern has half the nunber of ripples as the pattern

above,

SSE ﬂ-iEMl, tﬂ"ﬂ'ﬂ iﬂputl-
dowmn.,

350 algoal, tome input,
down,

SS5E elgnsl, tone ipput.
or audio aystem,

S3E wignal], tone input,

Spuricus radistion about 20 db.

Spurious radiatlon about 10 db,

Diatertien 1n audio oscillator

relanced mpdulator detuned,

or insufficient AF ip balansed modulator

MM-3 12.28-84
127K

EYS

i

rage 11



aqp sipnal, tone input. Very little sideband suppresaion,

Caused by defective modulator tybe; audio phapse shift

network; 90° ..F phase ahift compbnent; partially
ghorted modulation tranaformer; asecondary of trana-
former that Teeds audioc phese ahift netwsrk shorted

to ground; mester crystal eseillating on twe adjacent

frequanclies aimltaneously, 7n 'ultiphase rndels 10
and 20 Exeiters, L2 serjously m2alipned.

SST mignal, tone input, lo gideband suppresslion.
Ome modulator tube dead; meduletioa trensfornar
open or shorted,

5357 mipnal, tene input. Amplifier flattening due to
excespive [T drive, lote lack of fine ripple on the,
envelope,

Doubla aldeband witheut carrier, or singla mideband
with earrisr 1000 medulsted, tone inpul. This may
te uged for a "Two Tone Test,.” Treellent waveform,

350 with carrier, tone input. Incorrect valus of
earrier or medulation.

Flete modulated A, or double aideband with carrier
inserted, tone input, 1007 moduleted, Txcellent
waveform.

MH-1 12-28=56
127k

T18

L1%

T20

F21l

22

VYV VY
ANANN
JAVAVAVAY

Fage 12



Double sideband with carrler ilpserted {low level
AM), tone input, COvermoduleted, too much audio

gain.

Deuble sideband with carrier inperted [low level
AM}, tone input. Too much carrier inserted. Note
that the positive peaka flatten before a fine brse
line ia obtained,

Double sldeband with carrier inserted (low level
AM), tonme input. Ineufficient carrier insertion,
reaulting in high distortion. Also called Double
Gideband Reduced Carrier (DSRO),

Low or high level AM, Extremely strong positlve
peak parasitizs,

Low or high level AM, &Strong pesitlve peak VHF
paraaltice,

Lav or high level AM., Mild fundamental freguency
parasitice,

MM-2 5/0/60
109X

(K0 -
UIIIIUHIUIIIU!
MWW W
VVVV
VAVAVAVAVES



poutrle sldeband without carrier, tone input.
Carrier leakage through working modulator, In
Multiphase Models 10 end 20 Exciters, carrier
null potentiometer "A" unbalanced.

Double sideband without carrder, tone input.
Carrier leskage through disebled modulator. In
Multiphase Models 10 and 20 Exciters, carrier
null potentiometer "B" unbeienced.

Double gideband without carrier, tone iaput,
Pepks flattened due to exceseive AF or RF drive,
insufficient interstage leoading, or insufficlent
antenna coupling,

Low or high level AM, tone input, Severe distorticn
in moduletor system or AF tone generator. RF
feedback to mudio system, or RF feedback to previous
lone level etage,

Nonlinearity inm modulated RF stage, due to
fnsufficient excitation of a plete modulated stage
or overdrive to & grid modulated atage, Insuffi-
ctent antenns loeding of s grid modulated stage.

Plste modulated AM, tobe input, Insufficient
modulator output, Moduletion in exceas of 1004

1n downward direction,

MM-2 5/9/60
127X

E30

E31

E33

Eik

T
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Plate modulmnted AM, tone input.

Modulator cutput mere than ample,
Modulation in excess of 100% in
hoth directlons

MMz 5/9/60
12TME

!

100 %
MODULATION

i

Page 15
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DOUBLE THRAPEZOID OR BOW TTE FATTERNS

‘mmage require connection as shown in Figure ¢, They may be obtained by

epplying twe audic tones simultaneoualy (or cne audic tone plus carrier)

tc & SSP exciter, or a ailngle tone to a phaaing type exeiter in the AM
position with the carrier balanced out,

Good lipearity, Desired pattern,

Peaks slightly flattensd, Caused by overdrive er
inpufficient mntenna loading.

Peaks severely flattemed, due to overdrive.

Carrier leakage through working modulator, On Madele
10 end 20 Exciters, cerrier null potentiomeler "A"
unbalanced, '

Carrier leakage through disshled modulator, On Models
10 and 20 Exciters, carrier oull potentiometer *p"
unbalanced, '

Grid current curveture. MNote the elight departure from
linearity &t the point where the tube draws grid current.

MM-2 §5/9/60
127MX

XA XXX

Bl

23

Bl

B>

Page 16



6rid bilms curvature. Caused by excesaive bias, or by
opernting some types of tubes with high plate voltage
and hirh bies, May alsc be-due %o regeneration, or
Imperfect neutrelization,

Extreme grid bilss curvature, Same ag sbove.

Hon linearity due to overdrive, or by excesalve
depaneration,

Spurious redietiop about 20 4db, down, Insufficilent

selectivity in RF cilrcuits, allowing undesirable
beat producte to pass through.

Parssitic pacillation,

Sevare perasitic cacilliation,

MH-2 5/9/60
12THL

XXX LX

EBY

BlO

Bl1l

B12

Pege X7



TRAPEZOID PATTERHNS

~plate modulation, single or double sideband with carrler,
or RF trapezold, Good linearity, Desirable pattern,

Plate, grid, or cathode modulation; double sideband or S5B
with carrier. Modulation less than 100%. No distortion,

Ton linear, With plate modulation, indicates Inck of grid
drive. With grid modulstion, SEB or DSB with carrier, or
RF trapezoid through linear amplifier, indicates overdrive,
jnsufficient antenna losding, or grid current curveture,

Plate modulation in excess of 100% in dowrward direction.

1
Plate modulation, severely overmodulated. 100 %
Good bility.
modulator capahility MODULATION

l

Plate modnlmtion, Audio phase shift due to impropar
audio connection, Modulsted mpproximately B0%.

MM-2 5/9/60

>
>m
>ﬂ
>ﬂ
>ﬁ
-



Plate modulation. Overmodulatict in dowvmward directlon,
with insufficient moduletor capability,

Plaste modulstion, Inadequate or mismatched modulator,

Hon lineer. With plate moduletion this indiceten

regeneration due to improper neutrelizetion. In iinear

operstion this also indicates regeneration, or excesslve
grid bles.

Non linear. ith plate modulation this 1a caused by

insufficient driving pover, or insufficient grid bise,

In linear emplifiers thie indicstes regeneration or
grid ¢urrent curvature.

Positive peak parasitics,

Screen grid or suppresscr grid modulsticn, 100% modulated,

MM-2 5/9/60
127THX
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trid modulation with improper neutrelizetion and resctive T13
1omd .,

Unmedulated carrier. Cen be caused hy:

No signerl at Borlzontal Deflection plates,

1 ke, test oscillator inoperative, T14
Gain control turned off on transmitfer or oscillicecope,

Audio failure in transmitter,

MM-2 5/6/60
12THX Page 20



SERVICE INFCRMATION

WARNING] )

Fotentials in the vie¢inlty of 1000 volta exist both sbove and below the chassis
and should be treated wlith proper caution,

Fxsrclse care when handling the cathods ray tube, It pay become peratehed and
weakened to the polnt where 1t is eeaily brnken, which may result in .ajury

from flying glass perticles,
FEFAIRS

Under no oclircumstancas should the inatrument be retumned to the factory without
praper sutherizatieon end shipping instruetions, In any correspordence with the
factory concerning repalrs, the serial number of the unit and a detalled
description of the irouble must be glven,

1¥0 AUDIO FREQUENCY OSCTILLATCOR ADJUSTHENT

A 12477 du=sl triocde 13 emploved ss the audie frequency oscillater, ILow distor=-
tion is obtained by adjusting the 5K feedbeck potentiometer R57 to the point
where ostillatlion fa just sustalned,

WARNING )

If Re7 ig tog Tar gountercloclkwlses the ocutput will be riech in harmanica, which
will make an otherwlse excellsnt 5SB exclter appear to have poor sidebaad
aurpressiaon on an oscllloecope pattern,

F-‘..E?-IHE. AF Q5C. FEEDBACK ADUST, (|QAT7 (2}
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BLANEING BIAS ADJUSTMENT WITH(HIT RM ADAFTER

FPotentiometetr RG] located on the larpe bracket undermeatd the chasais, has been
ad justed at the fastory on all wired unitas,

If the 6U8 keylng tube {s changed, or the MM=Z has been nssembled from a kdt,
Froceed an followss .

1, Fut FUNCTION switch in the MANUAL position,
2, Adjust the INTENSITY pontrol to sporoximately 90% olockwise rotstion,
3, Move FUNCTION gwlteh to SINE position snd edjust Fot until blanking

oeCur S,

If the automatle mpet blanking cirfult should fall te operate, the 68U tube
should be changed lmmediately snd the blanking blas readfusted,

e~

BRACKET —aenaern @ < R B3
BLANKING

B1AS POT
|I:"I . L F

REAR

'OPERATION OF THE AUTOMATIC XEYING CIRCUIT

The RF INFIT pipnel 1s rectified in one half of the €X4 Hi lavel Reotifier, The
poaitive IC cuiput voltage iz filtered and applied tc tha Pentods contrel grid

af the 6UB keying tube, This tube is & DC amplifier furnishing centrol voltage
to the awlitohing dicde (64l5) and to blank the CHT when used without RM adzpter,

To edjust pot RG3, first turn R6I fully elockwise, then meamurs voltage at the
Plates of the 6ALS switching diode, while FINCTION meitoh 1a in MANUAL (thia
will be about & to 10 wolts negative on VIVM), Then change FUNUTION awitch te
SINE and adjust R63 to glve the same reading on YIVM as in MANUAL paslition,

5 B
Puga 22
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MODEL MM=2
BLANKING AND SWITCHING BIAS ADJUSTMENT

on all model MM-2 RF Analyzer seriaml numbers B750 and
below, the blanking blas adjuatment was set for use without
the HM adapter. ﬁﬁan the RN adapter 1s installed, R&3,
lacated on the bracket undernesth the chassis as shown on

page 22 should be turned completely clockwise,

Al) units serial number B751l and above have beenn adjusted
for uae with the BM iﬂapter. If operation without the RM
adapter Is contemplated, with the Function switch in
Manual, the Intensity control completely countercl ockwlise
and no HF input, adjust R63 until the horizontal sweep

l1ine just disappears.

CENTRAL ELECTRONICS, INCORFORATED
A SUBSIDIARY OF ZENITH RADIO CORPORATION
1247 WEST BELMONT AVENUE
CEICAGD 13, ILLINOI3

January 23, 1909



¥M-2 CHANGE NOTICE

All tan colored wires are changed to red-brown.
All pink colored wires are changed to red-green,
All white-vilolet colored wires arse changed to
white-red-blus.

Plegasa correct your circult diegranms accordingly.

In unita constructed from kKits, these new colors
w1lll be supplled In lieu of the old onea.

CENTRAL ELECTRONICE, IRC.
1247 W, Belmont Avenue
Chicago 13, Illincls

4/17/61



Mi-2 NOTICE

This MM-~2 has been adjusted for uze with an
KM Adapter.

If this uni$ is used without an RM adapter, be
sure to adjuat RE65 as deascrlbed in %the manual
to prevent the high intenslty pattern from

demeging the screen cathode ray tube,

Central Electronica, Inec.
6/15/61
MM~ Wirad
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