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I. TECHNICAL SPECIFICATIONS 

OPERATING 
RANGE .. . .. .. . . . 

MODUL.ATION 
RANGE ......... . 

RFINPUT 
Impedance .. . . . 
Senslll vlly ... . . 

OUTPUTS 
Audio outpul lor 
monltorl"9 cl rcutts 

Source 
Impedance .. . 
Laval. . . . . . 

Dlslorllon ... 

· . .. . • . .. • ... . . . . . . 88-108 MHz 

. . ..... ±75 kHz deviation - 100% 
modulation 

· .... ± 100 kHz deviation - 133% 
modulation 

· . .. . .. . . . .. 50 ohms unbalance<1 
· .. ........ . .. . . .. 0.1 to 1 watt 

· . ..... . ..... 600 ohms balanced 
· . +2 dBm at 100% modulation at 

400 Hz 
Less than 0.5% (50 to 15,000 Hz) 

Audio Qutput lor 
111810rllon maaeuremenl 

Impedance. . . . ..... .. . .. 10K ohms, or greater 
Level ... , . . . .. . 5 volts al 100% modu latlon at 

Frequency 
Response . . . 

DI.tortlon 
Monaural ... . 
Noise Level .. 

~mposlte 

Oulpul (2) 
Source 
Impaciance .. . 
Level ..... . 
Frequency 
Response . .. 

400 Hz 

· . ..... . 30 10 15,000 Hz ±0.5 dB 

· . .. .. .. . 0 .25% (30 to 15,000 Hz) 
· .. -66 dB below 100% modu latlon 

at 400 Hz 

· . . . .. . . .. ... . ... . _ . . 300 ohms 
· . ...... .. 1.0 volts peak- to-peak 

• • . . . . ::!: 0.2 dB, 50 to 100,000 Hz 

PEAK FLASHER 
Peak lIasher meets 
FCC requirements · ... Peak I ight adjustable to read 

pos i t i ve and negallve peaks Irom 
50 percenl to 120% modulation 

M 000 L.A TI ON 
METER 

Main Channel 
Posillon 

Accuracy. . . . . .......... ..... ...... ± 0.5 dB 
Frequency 
Response. . . . . ... . . ± 0.5 dB, 30 to 15,000 Hz 
Meter characterlstici 
meal FCC 
requlremenls 

Tolal Modulallol1 
tt) POllllon 

Accuracy. . . . . . .. . ..... .. . , .. ...... ± 0.5 dB 
Frequency 
Rei poll Ie . . . . . . .... ± 0.5 dB. 30 10 75,000 Hz 
MeIer characterlstlclI 
mael FCC 
requ I reman Is 

CARRIER FREQUENCY 
METER RANGE ... + 4 kHz full scale In In crements 

- 0(100Hz 
· . . Ind lcator accuracy better than Accuracy . . . . . . 

± 500 Hz 

6175 

Cryetal Oven 
T emperalu re 
Range ..... . 

u~~o~u@@ 

· . . ..... 750C, +2 degrees (proper 
oven opera tion i ndicated by 

front panel light indicator) 

REMOTE MONITORING 
FACiLITIES .... . . 

Modulallon . .. .. 

Carrier 
Frequency .... . 

Peak 
Indicator . . . ... . 

ALARM INDICATOR 
AND MUTE .. . . .. . 

POWER 
REQUI RE,MEN TS .. 

FUSE . . ... ... . . 

AMBIENT 
TEMPERATURE 
RANGE ... .. .. . . . 

DIMENSIONS 
WldUI . .. . ... " . 
Helght. . .... .. . 
Depth .,.,. " .. 
Welghl , . . ... .. . 

FINiSH ... ... . .. . . 

FCC TYPE 
APPROVAL 
NUMBER ....... . . 

. ...... (Optiona l , AM-37 T/A kit 
availab le 

· .. . . ModlJ lation may be remotely 
monitored with 2,500 ohm exter
nal loop rest stanca plus remote 
meter res istance. Remole meter 

I s comp letely independent 01 
Internal meter. 

· .... Frequency devia tion may be 
remote ly mOl1 i tored with 3,000 
ohm e)(temal loop resistance 

plus remote mete r resistance. 

· .. . .. . ... The peak I ight may be 
remotely monitored. 

, ... Re lay contact c I05ures are 
avai lable on the rear terminalS 

when the R F carrier fai Iso r 
lall s below a preset va lue. A lso 
all functions of the monitor are 

muted, preventing annoying 
no i se in audio mon i toring 

system. 

· .. 105 to 125 volts Be, 50/60 Hz, 
45 watts 

· . . .. . .. . ... . 0.5 amp. SlO BlO 

. . ... . . .. . . .. . .. .. 100 to 500 C 

Standard 19 inch rack panel mount 
· ... . . . ... ..... ....... 7 inches 
· . , ..... .. ... . 13 inches overall 
· ........ , .. . . .. , .... 20 pounds 

... McMartin beige with woodgrain 
trim 

. .. . . . . .. . . . .. . . . .. .. .... 3-190 

II. GENERAL DESCRIPTION 

The McMartin TBM -3700, Solid state mon i tor is 8 cam
p lately selt-contained unl I for measurement of the carr ier 
Irequency deviation and the base band modulation charac
teristics 01 the FM Broadcast Station. The left meter 
(ndicatEis the carrier frequency deviation and the right 
meter the total peak modulation and other characteristics 
01 the FM transmiSSion. 

I n Simplicity of opEirat iol1 01 the T BM-3700, the various 
metering functions are i ncorporated ill one swl tch. These 
func ti ons read on the right meter are 3S follows: AF input 
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level. total positive or negative mo<:h.llalil)n, main channel 
modulation. FM signal-to-noise, AM signal-la-noise and 
internal signal-to-noise of the monitor. In addition, the 
TSM-3700 leatures push-button calibration 01 the Irequency 
and modulation meters. 

The modulation meter is a 
of measuring ~ ~ 
meter is also usee! as an audio volt-meter to measure the 
FM sigoal-to-noise. AM ratio of the F'M 
Broadcast station and also inherent internal SIN of the 
monitor. When the function switch is in Ihl:} FM SIN, AM 
SIN or internal SIN position, the audio is automalically 

Also, the meter is damped in all 
the d8 positions. When In the position, Ihe 
meter ballistics conform to the requirement NOTE: 

I n the McMarti n T BM-3700 mon i lor, the cam flr frequency 
dev! a Ii on measu r) n9 eire u Ilry and the modu I aHon c i rcu Ilry 
are completely independent of each other. Th I sallows 

frequency measurements without any Interruptions 
modulation percentage or audio feed 10 house 

monitoring systems. Complete exists between the 
oi rcvilry so IMI I n case of failure of one circuit the other 
will not be alfected. 

A low noise 900 kHz Qsci lIalor and additional circuitry 
are used 10 calibrate the modulation meter. in addition, 
Ihis low oolse oscillator is to the inherent low 
internal FM noise of the Is typically at 
least -75 dB below 100 percent modulation. 

The frequency meter is automatically protected against 
Severe overload In the absence of RF carrier. A car-
rier/power light (orange lens) In tht; center of the 
front panel Indicates presence of OOlh the RF carrier and 
and ac power. 

A high speed peak indicating lens), located 
adjacent to the modulation meier 'rom 50-120 
percent modulation. The remains on (or a periOd 01 
two to four seconds as by the regardless ot 
lhe duration of Ihe peak indica-
ling I ighl responds to Doth peaks 
exceeding the preset level. 

An indicator light (gre&n 
frequency meter is used tQ 
of toe crystal oven. 
periocic on-and-off 01 the 

located adjacent 10 the 
the proper operatIOn 

operation is Indicated by a 
light. 

The TBM-3700 has complete lac! lilies for remote mOnl
(oring 01 the modu latlon, carrier frequency deViation and a 
peak modu lation indicator Ii gil I. 

Two separate composite output (BNC) jacks localed on the 
rear chassi s are avai!able lor leeding the wide band output 
10 eX\ernal stereo or SCA monitors SUCh as Ihe McMartin 
TBM-2200 or TBM-2000A. The output impedance is low. 
minimizing efror when a reasQnal:)le length of cable is 
IJsed. 

The T8M-3700 mUles when the RF carrier is 
lost or lalls below a level, A relay is aCli-
vated. one pair 01 relay closures are available on the rear 
chassi s lor operation of an external alarm system. 

A Imost all of the ci rcUl IS are cards fOr ease 01 
servl cil19 I n the 11 elo. Each card is isolated fro m 
the power supply so that in case 01 failure or short cire:Jil, 

it wi II not short ci rcui I the power supply. ell sabling the rest 
01 the monitoring functions. A separate 36 volt regulated 
supply Is used lor the peak Hasner. 

All Ihe critical circuits have double regulation lor added 
stability. All soltd stale devices are operated far below 
their rated voltage lor greater rei labi! i ty. 

A rive terminal barrier strip, located on the rear chaSSiS, 
provides connections for aUfal moniloring 01 the main 
c hanoe I. a I so for connec lion of an ex terna I dis lortl on 
meter. 

An eight terminal barrier strip located em the rear chassis 
provides connections for a remote peak light, remote mOdu
lation meter, remote frequency meier and one pair used 
for an external alarm syslem. 

III. INSTALLATION 

'fBM-3100, remove il 
ping car\on and Inspect it carefully lor any 
in transit due to rough handling. If any damage 
noti fy the shipping agency and advise McMartin 
of such action. 

The top cover 01 the TBM-3700 should be removed. An 
inspection of the plug-in cards shOUld be made to insure 
thaI they are firmly sealM In their proper sockets. ill 
relay must be I n the socket lor proper operation. 

The TBM-3700 shou Id be mounted Where there Is adequate 
venti lalion. The unit shou Id not be mounted above high 
h ea t produc i og equ i pmen L 

CAUTION; Amblenllemperalure should not exceed 1100 F. 

Check the mechanical 1:ero selling of the IreqUtlncy and 
modulation meters belore turnrng lhe monitor On. 

Connect the ac co,<I to the 117 volt ae source. Connect 
the RF cable Irom the pick-UP loop in the transmitter to 
the input jack marked "RF" on the rellr of the chassis. 

oven indica lor : i ght is not controll ed 
panel on/oH switch and will 

is applied. Th& 
the o%ff swi tch and 

CAUTION: 00 not exceed 1 wall RF energy at the input 
to thlil' monitor. 

The TBM-3700 has been thorough Iy checked and cali br81ed 
prior to and should requirE! no adju$\men I, Tum 
power on allow suffiCient time for s tabil i zaiIO(). The 
monitor has eXlenslve filtering and requi res some time for 
stsbi I ization. 

I V. NORMAL OPERATION 

ADJUSTMENT OF RF INPUT LEVEL 
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rear) to minimum. Slowly adjust RF level control c lock
w i se for a reading of 100 percent on the modulation meter 
with the front panel RF function swi tch In the RF pos i 
tion. II the meter tends to reverse when Increasi ng the 
level control, this Indicates too much RF Is applied to 
the monitor Input. 

The RF level from the transmitter plck-llp loop should be 
such that R F level control on the moni tor is appro)(imately 
112 to 3/4 way open. 

NOTE: The monitor need not have ac power applied for 
this adjustment , 

Turn the ac power SWitch on and carrler/power light 
should l i ght, indicatIng that the TBM-3700 is now ready 
for opera t io n. 

MONITORING TOTAL. MODULATION 

The function switch must be positioned In either the "+" 
or "-' modulation position . The accuracy of the modulation 
calibration should be verified by depressing the "Mod -
push to cal" swItch. The modulat!on meter should read: 
100 percent . ! 1 percen t . I f the modu I at i on meter does not 
read 100 percent: (a) insert a small screwdri ver into the 
front panel recessed vernier modulation control located 
between the function switch and the peak modulatIon 
control and adjust tor a reading of 100 percent, (b) release 
the "Mod - push to cal " swltcl"l. It Is advisable to check 
this once a day to verify proper operation of the moni tor . 
This may be done at any time with or without modulation. 
The recessed modulation control has a range of ±2 dB 
which is adequate to correct for minor variations . 

IIlCll11QL. 

The modu 113 t i on mete r will rsspo nd to the pos i t i ve a r neg
ative peak depending on the positIon of the funct i on 
switCh. 

NOTE : The function switch must be in the "+" or " -" 
pOSition at ali times , excepting when used for measuring 
purposes. 

MONITORING MAIN CHANNEL. MODUL.ATION 

When stereo or SeA operalion is employed the main chan
nel position is used for measuring crosstalk Irom these 
moOes Into the main channel. 

1. Turn the Ironl panel function switch to the -MN " posi
tion. 

2. Tum the front panel meter range switch to the r i gilt 
Bnd measure the reSidual crosstalk. (Refer to operation 
of internal voltmeter.) 

3. Retum the (unction switch to the "+" or " on total mod. 
posi tion. 

PEAK MODULATION ADJUSTMENT 

Thl s adlusts the overmodu lation peak indl cator and should 
never be set to exceed 100 percent in normal operat ion . 
This is the most important !unctlon of the monllor. The 
peak light w i ll rema in on tor at least two seconds every 
l ime overmodu latlon occurs, In either the positive or 
negative directIon . 

NOTE: With normal broadcast program material , it will not 
be uncommon for the peak flasher to light at a 100 percent 
setting 01 the peak modulation control while the 10lal 
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modulation meter wi" Show about 50 to 70 percent on 
peaks. The peak flasher wi II catch modulation peaks 
which are much coo short lor complete mecer response. 
The peak light must be the prime source 01 il1dicatlng over
modulation. 

MEASURING CARRI ER FREQUENCY 

1. Depress Ihe frequency "push to cal" swItch with the 
lelt hand and with the right hand slowly adjust the 
"Ireq. meter zero· control lor el';act center zero read
log on Ihe frequency meter, NOTE: Frequency meter 
respOnse is Slow because it js highly damped to pee
yent jt from following modulation . 

2. Release "push to cal" switch (0 measure the operating 
frequency. NOTE: The frequency meter Indicates Ihe 
error (Saliency of Ihe trsosmiller carrier. 

LOCAL. OSCILLATOR FREQUENCY CALIBRATION 

The TBM-3700 Is shl pped adjusted to the customer's freq
uency. A lot of time and care was used to insure that the 
frequency ca II bra Ii on is correct; however. It i $ recommen
ded Ihat it be checked against an external frequency 
slandard as fo l lows: 

1. The actual transmitter operating frequency Should be 
confirmed by an outside measuring service . 

2. Depress the "push to cal"' swi tch and adjust the "Freq. 
meter zero" control for exact z.ero reading on the IreQ
ueClCY meter. 

3. Re I ease "push to cal " swi tch and note read! ng, ! f the 
frequency meter does not coincide wlt11 the measure
menl obtaIned instep 1. adjust the internal frequency 
as follows: 

a. Insert a small screwdriver into the front panel re
cessed vern ier frequency control located on the 
el';treme left of the front panel. 

b. AdjUSt the I Clternat Irequency of Ihe monitor unti I 
the frequency meter agrees with the measurement 
obtained in step 1. The range of this control is 
greater than ± 1.5 kHz.. 

OPERATION OF INTERNAL. PEAK AUDIO VOL. TMETER 

The internal aUdIo voltmeter is calibrated in 10 d8 steps 
and is contrdled by the si)( position "meier range" switch. 
TlJrning the "meter range " switch to the right Increases 
the gain 10 d8 per step. A'1 e)(ample lor reading Signal-too 
noIse ratio: If the meIer reads -3 d8 in the 50 dB posi lion, 
ttle measured noIse ratio would be -53 dB below the refer
ence of 100 percen t modulation at 400 Hz. 

MEASUREMENT OF THE INTERNAL FM SIGNAL-TO 
NOISE RATIO OF THE MONITOR 

The internal noise of the monitor is verJfled by substltu
Ii ng a low-noi se, crys la I ~on tro II ed sl gna I sou rce (or the 
norma ( Iransm i !ler s igna I. 

1. Tu rn the fron I pane I tunc Ii on sw itch to the • I rl1. SIN" 
position. 

2. Increase the sensi Ii vi ty of the inlernal audio voltmeter 
by lurning the front panel meter range switch to the 
right . The Internal signal-Io-noise can be read direCtly 
on the meter. (Refer to operation of internal voltmeter.) 

3 
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NOTE: The imamal noise be meelsvred at any lillle 
with or wi thout modvlal!on, Inlernal noise should be 
at least 70 d8 below 100 percent modulation at 400 Hz. 

REMOTE MONITOR OPERATION 

REMOTE MODULATION METER 

1. Connect the remote modulation meier line to the two 
terminals marked" RM Mod" on thE! ai ght lerminal bar
rier slrip localed on the fear chaSSis. NOTE: Remote 
line reslstanee must nOl exceed 2,500 ohms. 

2. ReIer to under the maintenance sac-
tion for 

REMOTE FRECUENCY DEVIATION METER 

1. Connect the remote f,equency deviation 
two terminals marked "RM Freq." on the 
barrier strip located on the rear 
Remote line resistance must not exceed 

meter to the 
terminal 
NOTE: 

3,000 ohms. 

2. ReIer to remole monitoring uoder the maintenance sec~ 
lion for cal I oration. 

REMOTE PEAK INDICATOR 

t. CQnneot Ihe remote indicator line to Ihe 1'110 terminals 
marked ·Peak Light" located on lhe eight lerminal bar
rie, strip located on tne feSf chassis. 

2, ReIer to remOte monitoring under the mailHenance sec
tion for proper operation. CAUTION: Do not short ci r
cult the remote peak light terminal together or to 
ground as this may damage the tral1sistor switch in the 
monitor. 

V. PROOF OF PERFORMANCE 

MEASUREMENT OF FM SIGNAL.-TO·NOISE RATIO 
OF TRANSMITTER 

L Turn the Ironl Panel lunclion swi leh of Ihe mon I ror 10 
the "IntS/W posillon. 

2, Tum the "Meter Range' switch to the right and verify 
the internal residual noise 01 the monitor. This should 
be al least -70 dB. (ReIer to operation 01 inlemal vol!
metaL) 

3. RelUrn the meIer range switch to the operate position. 

4. Remove all modulation from Iransmi Iter. 

5. Turn the front panel function switch to the ~FM SIN" 
poSition. 

6 Turn the "meter range" switch to the right until an 
·on scale" (eaellng is obtained. ThiS is 
FM signal-Io-noise ratio of the transmitter, 

7. Return Ihe "meier range" switch to the operate 
and Ihe function switch to either the "+" or 
moduhulon position. 

MEASUREMENT OF AM SIGNAL-TO-NOISE RATIO OF 
THE TRANSMITTER 

Remove all modulation from the transmiHer. 

2. Turn the Iront panel lunotion switch to the AF position. 

3. Adjust the transmitter RF Input level for a reading of 
exactly 100 percent on th~ modulallon meier. 

4. Tum Ine front panel function swi ten to lhe "AM S/N~ 
POS! (ton. 

5. Turn!he meIer range swf1ch to the 
prI ate ·011 Scale" reading is 
lIon of Internal voltmeter.) The 
AM si gnal-Io-noise ratJo of the 

6. Return the 'Meter Range' swtich 10 tha operate 
lion and the function switch to either "+ .. or "-" 
lalion position. 

MEASUREMENT OF DISTORTION 

1. Remove the jumper between the HI-Z terminals looated 
on the five terminal barrier strip on the rear of the 
chassis. 

2. O:moect a dIstortion analyler to the temunal marked 
• HI-Z" and .. Ground~. 

3, The deemphaslS swi teh located on 
must be In lhe deemphsslzed position. 
switch must be in the out position, 

card A·10 
d~mphasls 

4. Modulate the transmitter with the desired audio fre
Quency and verify the level wi th the modu IsOon meier. 
NOTE: The front panel funclfon switch must be in 
either the "+" or "." total modulation position lor 
verifying lhe modu lation level. 

5. Proc~d with distortion meaSurements. 

FREOUENCY RESPONSE 

1. function swItch to eUher Ihe "+" Or 
pOSition. 

2. Modulale Ihe transmitter with an audio oscillator which 
Is monitored with an ac voltmeter, such as one con
tained in a. typical distortion analyzer. 

3. Feed a 400 Hz: signal into the Iransmiller at a level 10 
give a reading of 100 percent modulation On the T8M· 
3700 monitor. Note the dB reading on the so voltmeter 
or distortion analyzer as Ihls will become a reference 
level. 

4. Change the frequency of the audio osciHalor to all the 
frequencies 10 be measured, adjusting ttle oscillator 
output to give a reading of 100 percent modulation on 
the monitor at all times. 

5. Note Ihe dB readings on the ac voltmeter or distortion 
analyzer at each frequency cheCked. The ae voltmeter 
dB indication should to II ow Ihe inverse of the standard 
FCC 75 microsecond pra6mphasis curve, 

STEREO AND seA MEASUREMENTS 

A McMartin TBM·2200 stereo monl lor and/or a McMartin 
TBM-2000A SCA monitor must be used wilh the 
for comolete stereo and/or SeA measurements. band 

signal is available at the \'110 BNC jacks loca
ted on the rear of the TBM-3700 chassis. 
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VI, DETAILEC CIRCUIT DESCRIPTION 

The T8M-3?OO frequency and modulation monitor utilizes 
completely separate circuitry fOf modulation and frequency 
measurement. The modulation circuitry will be described 
first. 

The sampled RF Irom the transmitter Is fed to an adjusta
ble RF Input altenuator located on the rear chassis. The 
RF level is Eldjusted by the rear chassis RF level control. 
The correct level is Indicated by the right modulation 
meter when the Iront panel function switch is in the RF 
posi tion. Two diode recti flers located on the wide band 
and squelch mixer board convert the RF Into a dc voltage 
to drive the meter. A meter reading of tOO percent indi
cates that t!1e proper RF level is applied to the board 
located undemeath the chassis. Any meter reading of 30 
percent or higher is adequate: however, this adjustment 
is critical for the AM-51N reading and must be adjusted to 
100 percent for this measurement. 

The RF signal from tha allenuator Is fed through a 330 
ohm isolation resi stor to the Inpul 01 0-1, an FET ground
ed-gate I solation ampl ifier. This stage gl ves extremety 
good Isolation and prevents local oscillator sl gnals being 
fed back through the attenuator. A broad tuned circuit 
(L-l) is used in the drain circuit of Q-1. This grounded 
gate ci rCUI t produces appro)(imately 3 dB gain. The si gnal 
is fed from a low impedance tap on the coi I to a bipolar 
mi)(er (0-2). 

The local asci IIator is crystal controlled and operates at a 
frequency 01 

operating freguency + 900 kH~ 
2 

The osci I lator frequency is doubled by L-3 and coupled 
into the base of mi xer 0-2 . The 900 kHz. output Irom the 
col lector of 0-2 is led to Ihe input of plug-in card A-3. 
(wide band demodulator). The signal is controlled by di
ode swi tches D-1 and 0-2 on the A-3 card which will be 
descr! bed later. 

The 900 kHz I F signa I In Ihe A-3 card Is fed to a symme
tncat limiter (0-3 and 0-4). Potentiometer A-7 is used to 
compensate lor variations in transistor characteristics 
and is lactory adjusted for precise symmetricat timiting. 

The limited signat is led to an IC limiter (lC-1) which 
produces very hard t imi ting . The square wave output from 
IC-l is fed to transistor switch Q-5. This transistor Is 
dri ven to complete saturation and cutoff produci og a 24 
vol t (P-P) square wave signal. thus temperature, transl s
tar and component variations have Ii tile or no eftect on the 
amplitude 01 this signal . This signal is integrated by 
Diodes 0-5 and O~. The pulses produced are fed through 
t he low pas s fll ter (F L -I) wh i ch removes the 900 kHz IF 
Signal. Only the modu laU ng signal ramains. 

The plug-in card (A-3) also utiliz.es a crystal controlled 
900 kHz oscillator (0-1) and circuitry for accurate calibra
lion of the modulation meter circuit. Diode sWitches D-1, 
D-2 and D-3 are controlled by the Ironl panet "Mod-Push to 
Cat" switch (SW-3). In normal operation, a de voltage is 
applied through switch SW-3 to diodes 0-1 and 0-2 
turning them on and allowing the 900 kHz IF Irequency 
Irom the mixer through to Ihe symmetrical limiter and nor
ma I operatloo. 

Wheo switch SW-3 is depressed, the voltage is removed 
I rom 0 i odes 0-1 and D-2 wh i ch b locks the 900 kH z IF 
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signal derived from the mIxer. The dc voltage from the 
switch SW-3 is now applied to Diode D-3, tumlng It 00. 
A t the same lime the DC su ppl Y vo itage is a pp lied to the 
900 kHz crystal OSCillator and this signal Is led 10 the IF 
system. 

A 60 Hz. signal trom the power transformer Is led through 
Section 3 of SW·3 through reSistor R-S on card A-3 to 
switching Diode 0-4. This completely short -ci rcults the 
900 kHz. osci lIator to ground 60 limes per second. thus 
the I F frequency is deviated from 0-900 kHz (equivalent to 
a frequency devi ation of 900 kH z pop at a 60 Hz fre
quency). This deviation is SoX tfmes greater than normal 
FM modulation which Is ± 75 kHz or 150 kHz P-P. A 6 to 
1 voltage divider consisting of R-I? and R-2l on card A·4 
i s I ncorporated a long wi th a separa te I y mounted Ii Iter 
(FL-2). This reduces the 900 kHz deviation to a calibra
ting voltage equal to precisely 150 kHz pop deviation, or 

.:!: 75 kHz. 

This precise calibrating voltage from FL-2 is led through 
Section 201 switch SW·3 10 Ihe modutation measuring cir
cuits. Section 4 of the swi tch (SW-3) is used to mute the 
audio system and prevent the 60 Hertz from being fed from 
the monitor. 

When funcllon SWitch SW-2 is turned to the "Inl. SIN" pos
i ti on. the dc vottage is removed Irom diodes D-l and 0-2 
on Card A- 3 blocking Ihe 900 kHz IF si gnal from Ihe mi xer. 
The dc vol tage is now applied to diode 0-3, turning lIon. 
DC vot tage I salsa appl ied to the low noi se 900 kHz. crys
tal OSCillator. This signal is led to ttoe I F and demodut ator 
systems and used for determining Ihe internal FM si gnal
to-nOise ratio 01 the monitor. The level of the crystal 
asci lIator signal is adjusted with potentiometer A-30 
(Card A-3) to eQuat the amplitude of Ihe 900 kHz slg(lal 
deri ved Irom the mi)(er. 

Tile low level audio si gnat from the low-pass 'ilter (FL-I) 
is fed dl reclly to the Input of plug-In card A-4 (wide band 
amplifier and emitter 101 lowers). 0-1 and 0-2 amplify the 
low level signal approximately 30 dB. The gal n I s adjus
ted by potentiometer R-10 whiCh con trOis the amount 01 
negative leedback. This Iype' of gain contrOl does not 
change the frequency response of Ihe amplifier. The out
put signal Irom 0-2 is fed to an emitter follower (0-3) 
wi th a very low output impedance sui table for leedlng ai I 
the vartous measuring circuits . The precisio(l voltage divi
der resistors (R-t? and R-21) are used as the emitter load 
of 0-3. The two output signals are routed to Section 2 01 
the front panel 'Mod-Push to Cal" switch (SW-3). The out
put signal Irom switch SW-3 is fed to the recessed Iront 
panel vernier modutation control (R-IS). This control wilt 
change the modul.ation meter reading!2 d8 when property 
adjusted in midrange, The outpul Irom this conlrol Is fed to 
the two emi tter 101 lowers (0-4 and 0-5) and fi Iter Qlnpli ti
ers 0-6 and 0-7. located on plug-in card A-4. The two 
emitter lot·towers (0-4 and 0-5) leed the two composi te 
au tput jacks located on the rear chassi s. The ampll fi er· 
eonsl sUng of Q-6 and 0-7 is used to drive the 15 kHI: low 
pass filter (FL-3) which Is used for measuring main chan
nel modulation. 

The signal from the recessed front panel modulation con
trol (A-16) is also fed to tlls input of plug-in card A-5 
(phase splitter). The positive and negative output signals 
Irom Card A-5 are fed to the lront panel lunction switctl 
(SW-2). This setected Signal is returned to Isolation am
plifier 0-5 (an emitter follower) located on plug-in card 
A-S, Th IS low output Impedance leeds the totat modu tation 
calibrate potentiometer (R-13) and the remote total moduta
tion cali brate potentiometer (R-20) on mal n chaSSis. 

The signal from the total 'Mod Cal Pot" (A-13) Is routad 
through the Iront panel !'unction switCh (SW-2) to the input 
of meter amplifier plug-in card A-8. 

5 



MCMartin. 

8 

Tr!lI1sisto~ a-I and 0-2 on pi ug-In card A-8 ampl ily the 
audio signal to a level suitable tor feedi ng peak Diode 
0-1. This peak voltage Is measured with an extremely high 
Input IfTIIledance FET circuit. 0-3 and 0-4, mlnimlz.lng 
error. 

The modulation meter Is connected between the two 
source elements of 0-3 and 0-4 in a balanced FET differ
ential amplifier clrcuil. The modulation meter is driven 
from a very low source impedance. This gives a meter cj r
cult with rapid rise time and excellent damping. Resistor 
A-15 81"ld capacitor C-8 control the rise time of the modula
tion meter. Resistor R-12 controls the decay and Is adjus
ted at the factory for proper meter ball isti es. 

Remote modulatlol"l calibrat(on potentiometer R-20 on the 
main chassis Is used for calibrating Ihe optional remote 
modulation meter amplifier which is Identical 10 the A-8 
card excepting lor mil"lor changes in t~e time constanls of 
ofthe Circuitry controlling the ballistics of Ille meter. R-20 
on card A-8 controls Ihe de balance of the mOdulallon 
meter. 

The negative and posl tlve modulatlon from the output of 
the phase spl i tier (0-2) on Card A-5 is amplified by 0-3 
and 0-4 and applied to two diodes (0-1 and 0-2). The out
put. pin • F~, on card A-5 consists of only posi tive-going 
pu Ises which are fed to the input of plug-in card A-6 
(peak flasher) through the recessed (ront panel ·Peak Fla
sher Callbrate" conlrol . R-28. R-28 is a vernier edJustment 
to R-1, Card A-6. 

The Input level 01 the dc pulses Is controlled by potentlo
meier R-f on Card A-6 whiCh sets the threshold level for 
triggering the Schmltt trigger (0-2 and 0-3) at 100 percent 
modu I atl on. 

Potentiometer A-17 sets the threshold reference at 60 per
cent modulation While the Iront panel peak level control 
R-18 is used to set the threshold to the desired level. 

The tri ggered output pul ses from the Scllmitl tri gger feed 
transi stor swi tch 0-4. Tlli s transistor is a power device 
wi th very low output Impedance. The power output pulses 
charge capaCitor C-s, Capacitor C-5 and resistor R-14 
comprise an AC lime delay circuit which will hold the 
charge for at least two 10 'our seconds. The dc voltage 
output from this capacitor (C-S) is fed to FET 0-5. The 
input Impedance is almost inlinite and does not atfect 
the RC time constant of C-S and A-14. The positive pulses 
produce a high dc VOltage on the gate of 0-5. This turns 
On transistor 0-6. an isolation emplifler which turns on 
transistor switch 0-7. 

The power lor the peak light Is supplied from 8 separate 
36 volt supply . The remote peak light is driven by the 
same power supply and transistor switch. 

The output of Ihe 15 kHz. lOW pass Ii Iter (FL-3) is connec
ted to the modulation meter via the funcllon switch (SW-2). 
The level Is adjusted by the 'Main Mod Cal" control (R-
15) located on the top of t~e Ch,aSSi9. 

The audio Signal is amplified by plug-in card A-tO to a 
level 01 approximately 5 volts, (AMS) sullable for driving 
a dlstortJon analyzer. A deemphasls switch is mounted on 
the A-l0 card and is used for test purposes. This switch 
must be operated in the deemphasized position (out posl
tfon). 

DETAILED DESCRIPTION OF THE FREaUENCY 
MEASURING CIRCUITS 

The sampfed RF from Ihe rear panel RF attenuator is (ed 
through isolation reSistors A-3 and R-3A 10 Ihe input of 
plug-In card A-I (OSCillator, multiplier and mixer). The 

signal is fed to 0-5. a FET grounded gate Isolation ampli
fier. This stage gives extremely good Isolation and pre
vents local osci II alor sIgnal ' belng f~d back through the 
attenua/or. A broad-tuned cl rcui ~ (L-6) Is used in the draln 
circuit of 0-5. The signal is fed from a low impedance tap 
on coi I L-6 to a bipolar mixer. 0-4.· 

The loca! oscIllator transistor 0-1 Is connected as a com
mon collector crystal controll ed osci lIator. The crystal 
is operated in parallel resonance mode with C-2 in series 
with the parallel combination of C-4 and voltage variable 
capacitor 0-1 and stray capacitance of L-2. C-3 and C-3A 
are temperature compensation capacl tors. Output loading 
has Ii Ule ellect on the crystal frequency. The osci lIator 
power supply is triple regulated. In addition to the main 
power supply regulator. a 13 volt zener diode 2-2 plus a 
5.6 volt low temperature coefficient zener dIode Z-1 are 
employed. Osci Ilator frequency Is controlled by recessed 
front panel potentiometer R-S located on the left side Of 
the front panel. This varies the capacity of 0-1. 

The frequency 01 the lOCal oscillator crystal frequency is 
operating frequency plus 100 kHz divided by 8 . The local 
oscillator operates In the 12 MHl region. The crystal tem
perature is maintained at 75° C ±2 by the crystal oven. 

The osci lIator output appears across tile resonant Circuit 
(l-1) Iii Ihe collector circuit of O-t. This Signal is multi
pi ied by 4 in the quadrupler stage (0-2). A double tuned 
circuit (L-3 and L-4) Is used to produce a virtually pure 
sine wave free from any residual oscillator frequency. 
This signal Is again 'nultlplied by 2 in the doubler slage 
(Q-3) . A high -0" circui t (l-S) I S used in the collector of 
0-3 to produce a pure signal at the operating frequency. 
The signa lis (ed from a low Impedance tap to minimi ze 
loading Of L-S and also properly matches the low impe
dance of Ihe mixer 0-4. The 100 kHz. oulput of the mixer 
is filtered by the low pass filter (C-21) and the cable ca
pacity of the coaxial cable feeding lhe input of plug-In 
card A-2. 

The Iront panel "Freq. Push to Cat" switch (SW-l) con
trols the 100 kHz I F signal fed Into plug-in card A-2. 
When the Iront panel switch SW-1 is In the normal pOSi
tion. a de voltage Is applied to diode switches 0-1 and 
Q-2. Thls.allows the 100 kHz. IF signal trom the mixer to 
pass through to the IF syslem. 

When the !ront panel switch SW-l Is depressed the voltage 
is removed from diodes 0-1 and D-2 which blocks the IF 
signal derived from the mixer. The dc voltage is now 
applied to Diode 0-3. turning it on. at the same time the dc 
voltage Is applied to the 100 kHz. crystal Conlrolled refer
ence oscillator 0-1, and this signal is led to the I F sys
tem. Potentiometer R-7 is used to adjust Ihe osc! lIator 
level to the same level as Ihe signal derived trom the 
mixer which Is 2 volts (P-P). 

The IF si gna I Is led to the Ii rst symmetrical I!mi ter (0-2)_ 
This device is a dual unit on one chip and is matChed as 
to temperatUre, gain, e[c., to give precise symmetrical 
limiting. (See figure 10). 0-2, Q-3 and 0-4 are idenllca\ 
devi ces. Th e square wave ou tput of 0-2 is can tro II ed to 
the proper level to drive the second identical symmetrfcal 
limiter (0-3) . The output level of the second limiter is of 
sufllclen t level to drive the first hall of the dual unit (0-
4) to complete saturation and cul-off. ThiS output drives 
Ihe second ha II of 0-4 to complete cui-Oil and saturation 
producing a very stable 47 volts P-P square wave signal. 
Temperature, transistor and component variation have 
I i It I e or no effect on the ampl i lude or sh ape of Ihe squa re 
wave signal. (See ligure 9)_ 
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Large coupli ng tors are used so that hard limiting 
~)(tends down to a thousa.nd Hz. The collector resis-
tors are low so that hard limiting occurs up \0 several 
MHz. This Is rlecessary because of the large percentage 
or devi alion wi th lhe lOW I F used. The I F must 
swing down IQ 25 kHz and va to 1 wilh no change 
in amplitude. 

47 voH square wave are inle-
and 0-5, snd IIllered resistor R-28 

C-20 snd C-21, producing a negative vol
lrom mooulalion) al lhe Junction 01 R-28, C-20 

and C-21. A iiw voltage from the 47 v011 supply (feed-
ing 0-4) is the precise resistor R-29, the front 
panel "meIer zero .. conlTOI and the coarse fre-
quency calibration potentiometer (top of chassis) 
then back to the junction 01 A-28, and C-21. Wi th a 
precise 100 kHz Signal 10 the input derived from 
th e cs I) bra lion crys la I, coars e frequency ell I i bra Ii on 
potentiometer R-7 is adjusted to give a ~ero vollage read-

. Ing at this junction. (the IrOnt panel "Freq. Meter Zero" 
control R-8 must be in its mid-poslti on for this adjus\
men!). 

Capacitor IC-H) and resistor 
t ha t th e naga Ii ve and the 
equally when the 47 
Quency meter discriminator 
voltage varfatlons; however. the 
a 47 volt zener diode for excell 9nl 

have besn chosen so 
voltages change 

varl ed. Thus 1!'Ie Ire
Insensitive 10 supply 

is regulated with 
Ii ty. 

The zero voltage from the discriminator is led through the 
25 microampere zero Center meter, the rear Chassis remOle 
switch SW-5 and a precision 3010 ohm reSistor (R-IO) \0 
ground. Whenever tile departs from lero in either 
the posltiva or negative a current Is produced 
causing a like deViation reading of the frequency meier. 

Two diodes (0-6 and 0-7) on card A-2 are used in Ihe 
meter ci rcuit 10 limit ttle current through Ihe meter 10 a 
sale value when lhe frequency deviation is excessive. 

When a remole meIer is used \0 read frequ ency. Ihe rear 
cnassis remots switch (SW'S) must be in the remOle posi· 
tion. The external loop resl siance must equal 3,000 ohms 
for accurate frequency read I ng 01 Ihe remote meier. 

A speci a I mu Ie ci reu i I j 5 IJ sed in the McMart i n T BM-3700 
monitor. The circuitry is Incorporated on Ihe Wide band os
Cillator mixer and sque Ich ooard localed under the chassis_ 
The 900 kH~ from lhe mixer (0-2) Is buffered by 
transIstor 0-3 fed to an eXlernal 900 kH~ 
tiller with L·4. The Dandwidlh is 
kHz at the ot the lilter FL-4 Is 
rectified by tile doubling 0-1 and 0-2 pro-
ducing a negative voltage. This voltage controls 
the transi slar switching clfcuils 0-5 and 0-6. A relay 
ls the collector load 01 0-6 and Is enerQized when the 
carrier level falls ~Iow 2 percent or when !.he i rlcaming 
frequency is outside 1M kHz bandpass window of lhe 
1 i Iter under these The carrier deviation and 
modulation cl rculls are di sabled. conlae! closures 
are brought OUI to rear chassiS strip for connection 
to an external alarm circui!. The monitor wil) not respond 
to Ihe channels outSide its assigned Irequency. Severe 
overmodulalion will also cause Ihe monitor to mule. 

VII. MAINTENANCE 

This sectIon contains maintenance and calibration infor
mation ror the T8M-3700 IreQuency and modulation moni
tor. The UOlt utilizes completely separate circuitry lor 
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modulatfon and 
clrcuitry will be 

measuremen Is. The modlJ I a ti on 
II fSt. 

Before performing call bralion I check to see that all the 
plug-in cards life seated In their sockets. Also 
definitely determine monitor Is at faul! (modula-
Uon level and Internal SIN are serl-che\:king) belore per
forming recallbration. 

MODULATION CIRCUITRY CALIBRATION 

The following calibration 
equipment is available. 
bratlons. 

be made if appropriate lest 
: Remove relay for af! call-

WIDE BAND OSCILLATOR. MIXER AND SaUELCH 
BOARD. 

1. Remove the bottom plate of the monitor. 

2. Check the correct frequency of the crystal. 

3. 

A. The crystal frequency is determined t>y the formula: 

Operating Frequency Plus 900 kHz 
'2 

Connect a VOM to osci lIator test point (negative vol
tage 5 volls scale}. 

4. Turn the oscillator coil (red) slug counterclockwise 
(out). Slowly IUrn slug clockwise (in) until meter read
ing rises abruptly. Continue past Ihls paint at leas! 
a half turn. 

5. Tune the doublercoi I (blue) for a sharp null. 

S. Connect an oscilloscope to the IF output on the collec
tor of mixer 0-2. 

7. Adjust l-1 low) for maximum amplitude ana clean 
sine wave. fi 1 and 2. NOTE: Proper leve I 
Of RF input must present lor this adjustment. 

WIDE BAND DEMODULATOR CALIBRATION 
(PI ug-In Card A-3) 

1. Remove A-3 card. 

2. eXtender card (insert A-3 card inlo extender 

3. function switch to the -Int SIN"posl-
tion. This actIvates Ihe Internal 900 kHz cali· 
bratlon oscillator. 

4. Connect the osci I 
potentiometer (can 

the arm of oscillator level 

5. Adjust R-30 for a 1 ~vo II pop or greater signal as mea
Sured on Ihe arm 01 lhe control. 

6. Connect an oscilloscope to the Junction 01 C-6 and 
R-IS. NOTE: A low capacitor probe must be used for 
this calibration. 

7. Adjust R-7 lor limiting as viewed on the 

8. 

oscilloscope. ligures 3 and 4. 

to the co [lector of 0-5. Thi s 
'In amplitude of 24 volts P-P. See 

9. Remove extender card and reinsert plug-In card A-3. 

1 
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CAUTlON: Use care so that the potentiometer calinra
tlon is not disturbed when plug-In card. 

10. Turn function switch to the '+" or "-" modulation pOSi
tion. 

II 

WICE BAND AMPL.IFIER CALIBRATION 
(Plug-In Card A·4) 

1. Adjust recessed !ront panel vern I er modu lation control 
R-16 located between 1he lunctlon switch and peak mod
ul atlon control to its mldposilion. 

2. Con neet an accurate ac vo I tme ter to on Iii 0 r Ih e (esr 
eNC composite output jStXs. 

3. Depress front panel "Mod-push to • switch SW-3 
(thIS activates the internal calibrate signal.) 

4. Adjust R-l0, localed on the rear of 
an exact output level 01 0.35 
measured at the rear eNC connector. NOTE:AII llie 
other circuits are calibrated from this relerencevoltage. 

MODULATION METER DC ZERO CALIBRATION 
(Plug-!n Card A-B) 

1. Remove all modulation. 

2. Short circuit modulation meIer termi ns Is. 

3. Check the mechanical z.ero 01 the moduletlon meter and 
a.djust to zero II necessary 

4. Adjust R-20 meter balance potentiometer located on the 
plug-ln card (A-8). NOTE: The used 
tor adjusting the optional remote 7). 

PHASE SPLITTER AND BUFFER CALIBRATION 

(Plug-In Cal'd A-5) 

1. Tum the front panel function switch to "+" lotal modu
lallon. 

2. Depress front panel "Mod-push to cal" switch. (This 
activates the inlernal I F modulation calibrate audio 
signal) and note modulation 

3. Turn the front panel function switCh to "-" total modu
tallon and note modulslio'1 reading. 

4. It the "-" lolal modulation reading does not 
the "+" lola I modulation reading, 
R-9 located at Ihe rear of plug-In 
equal "+" or "-" readings, 

5. Connect an osci lIoecaps to the au tpu t term I na I "F' 
of the plug-In card A-5. 

6. Oepress front panel "Mod-push to cal" switch. 

7. Adjust R-14 tor equal amplitude of all positive pulses, 
(See ligures 7 and 8). 

TOTAL MODULATION CALISRATION 

1. Tum lront panel !unctlon sw!!ch to either "+" or ._" 
total mOdu latlon pos! tion. 

2. Recessed , ron t pana I vern i er modu latl on con Ire I (R-16) 
must be In "MID" position and the wide band amplifier 
card A-4 properly calibrated. Refer to wide band plug
In card A-" calibration. 

3. front panel "Mod-push to Cal~ switch (this 
the in terna I ca Ii bra te 5 i gna I.) 

4. Adjust total moduitHlofl calibrate 
(located on top of chassis) for a 
percenl as read on modulation monitor. 

5. Switch the function switch between ".' and .+" modu
lation. II readings do not agree, reter to phase 
plug-in card A-5 cali braUon. 

REMOTE MODU LA TION CALI BRATION 
POTEN TIOMETER 
R-20 (Itlll 01 cluUlsis) 

NOTE: Optiooal remole plug-in card A-7 must be in
sta lied for this ca I ibra!ion. 

1. Connect remote modulallof) meier to the two terminals 
marked ftRM Mod". 
NOTE: The connecting wires should nol exceed two or 
Ihree teet lor this connectloo. 

2, Turn the rear chassis remote mod meIer calibrate (R-J9) 
contrOl clockwise lor maximum resistance, 

3, Ironl panel 
the internal 

10 Cal" switch 
signal). 

4. Inlernal modulation meter shOUld read 100 
lation, Adjust remote modu lation meIer cali brate 
tiometer R-20 located on top of chassis for a 
100 percent on remale meIer. 
NO T E: I r meter reads backwards. reverSe wi res to 
meter. Thi s is an internal cali oratiOn and Is not associ· 
aled with remmE! meter Installation, ReIer to Installation 
of remOIS meH~ring, 

MAIN CHANNEL MODULATION CALIBRATION 

1. Turn Iront panel function Switch to either '+" or "," 
tOlal modulation, 
NOTE; The total modulation must be properly calibrated 
ireter to lotal modulation canbra~ionJ. 

2. Modulate the transmitter 
lied by the 100% reading of 
position. 

100% (400 as veri -
meIer in the or "." 

3. Tum function switCh to "MN CH" position, Adjust 
main modulation calibrate localed 
on top of ellassls lor all (eading in 
Ihe "t· or • -" tOlal modulation position. 

AM 51 GNAL· TO-NOISE CALI BRA nON 

1. Remove bottom cover. 

2. Temporarily connect one 2 mid 
and another across C-19, located on 
mixer board under the chaSSis. NOTE: 
lzed capacitors. 

across C-1I3 
the wide band 
Use non-polar-

3. Tum the front panel lunction switch to RF input level 
position. 

4. Inject (60 Hem) signal Into the RF Input jack onti I 
me RF indicates exactly 100 percenl reading on the 
modw I alion meter. 

5. Measure the exact (60 Hz) vollage requi red to give 100% 
modu I at ion. 

6. Remove 111 III si gn a I sou ree from Ih e A F j npl)t j eek snd 
conl'lect it to the hi 911 side o! AM SIN cal Pol. (R-5). 
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7. Adjust tr.1l si gl1al level to the valua measured In Step 5. 

8. Tum the function $wllch to the "AM SIN ~ pos I tion and 
adjust potentiometer A-S lor a reading of 100 percent 
on the modulation meter. 

9. Remove me two ~emporarily connected 2 mId capaci
tore and replace bottom cover. 

ISOLATION AND OS AMPLIFIER CALIBRATION 
(Plug-In Cart! A-g) 

1. Turn the front panel function switCh to the "FM SIN" 
position. 

2. Modul.ue the transmitter exactly 100 percent 000 Hertz) 
as read on the modulation meter. 

3. AElduce the modulation exactly 10 dB. This Chan[l5 In 
Input level may be verified by an accurate audio voll
meter. 

4. Turn the front panel "meIer range" switch to the -10 dB 
posi lion. 

15. Adjust trimpOI A-Ion the plug-in Card A·9 for a reading 
of 1 DO percent on the modulation meter. 

6. Reduce the modUlation another 10 dB. Turn the "meter 
range" switch to -20 dB to verify proper operatton. 

7. Return "meter range" Switch to operate posltlon. 

PEAK FLASHER CALISRATION 
(Plug-In Card A-lil 

1. Modulate the transmitter exactly 100 percent as verified 
by Ihe modulation meter, 

2. Tllm Ihe front panel 'Peak Modulation" cootrol (R-18) 
to 100 percenl setting. 

3. Adjust the bottom trimpo! (R-1) on Card A-6 fOf trigger 
POint of peak 11 ght. 

NOTE; Vernier adjwslment of the 100% point is made by 
adjustment of Ine recessed front panel "Peak: Flasher 
Cal" contrOl, R-2S. 

4. Aeduce modlllaHon 1060 percent as read on the modula
lion meter. 

5. Tum Ihe • Peak ModulaUon:' CQnlrol 10 60 percerlt sei
ling. 

6. Adjllst the top trim potenllometer (R-17) on Card A-6 
lor the Irl gger point 01 peak light. 

7. Repeat steps 1 through 6 until perfect tracking occurs 
as there is sltght interacllon between the combination 
of R-28, R-I and A-H. 

LOCAL OSCI LL.ATOR CALIBRATION 

is indicated by a periodic onloll 
light (green). The bulb should be 

cl1eckEld II the .light does not cycle properly. The bulb 
must be replaced with a 14 volt bulb (number 330). 

The ~ocal oscillator rrequency is determined by Ihe carrier 
frequency plus 100 kHz. d!vlded by 6. For louch up 01 local 
oscillator Irequency. refer 10 the· Local osCi Iialor cali bra
lIon" section. 

COmplete OSCillator, muillpliers and mixer alignment. 
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.1. Allow crystal oven temperature to stabilize. Allow at 

least % hour be/ore calibration. NOTE: Plug-in Card 
A-I must be in the SOOket for the tollowing adjustments. 

2. Connect an osci lIosoape probe to (he junction 01 C-8 
and R-8. NOTE: The sOope must have response up to 
at lesst 15 MHz. as the oscillator In Ihe 12 
MHz region. Also. a low capacity must be used. 

3. Tune L-l lor maximum output on the oscilloscope. 

4. Connect a frequency counter to the junction Of C-3 and 
A-B. NOTE: The counter must be adjusted 10 1 PPM 
(part per million) time base accuracy. 

5- Adjust recessed 
the extreme left Of the 
quency. 

potentiometer R-S loealed on 
panel for Ihe correct Ire-

6. Disconnect frequency counter. 

7. Connect the ascii 
"j" on Ihe plug-in 

10 the 100 kHz output terminal 
(A-1). 

8. Tune L-3. L-4, L·S and l-6 lor maximum outPllt on the
scope. NOTE: A F inpu{ level must be COrrect. 

9. Modulate uansmllter 100 percent Adjust L -6 tor c:ean 
sine wave and lIat ribbon. See !Iaures 1 and 2. 

FREQUENCY METER CAliBRATION 

1. Short cirClIil the frequency meter terminals and check 
Ihe mechanical z.ero. 

2. Turn lhe !ront panel "'reQ. meter zero" control (A-8) 10 
'Is midposltion. 

3. Depress lhe "Fleq-push to Cal" SWitch. 

4. Adjust Ille coarse centenng conl1ol (R-7) located on 1.1e 
lOP 01 the cllassis lor exact cenler zero on meter. 

FREQUENCY DEVIATION CALIBRATION 

1. Remove oscillator multiplier and mixer card A-1. 

2. Feed an accurate 98 kHz Its Hz) signal into the Input 
(81 Of Ihe 100 kHz IF amplifier card A-2, 

3. Iron I panel "Freq.-push 10 cal" SWitch aod 
meter IOf zero reading. 

4. Release Iront pane) switch. 

5. Adjust frequency deviation conlrol R-S located on lop 
of chassis fOf an exaot 2 kHz devHliion 01 the meter. 

6. Feed an accurate 102 kHz: Hz) ~.ngnal Into Ihe input 
oJ card A-2 to verily the opposite 2 kHz deviation. 

7. Reinsert Card A-1. 

ADJUSTMENT OF INTERNAL SQUELCH 

1. Remove bOllom cover. 

2. Turn tront panel lunction switch to Ihe -RF"' position. 

3. AdjlJst rear chassis input level control Jor a readIng 01 
2 percent on the modulation meter. 

4. Adjust squelch threshold trimpo! (A-a) on Ihe wide 
banG oscilialor. mi xer and squelch board. localed on 

9 
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the bottom of the chassis, lor the squelch point. NOTE: 
Transmitter should be modulated 100 percent (13,586 
Hz.) for thl s adj ustment. 

5. Return RF level to a reading 01 100 percent. 

6. Replace bottom cover. 

REMOTE MONI TORING 

REMOTE MOOULATION METER 

1. Conn ect the remote modu la t ion meter Ii ne to th e two te r
mlnals marked "RM Mod" on the eight terminal barrier 
strip located on the rear chassis. 

2. Turn the front panel function switch to the "+" or "_n 
total modu I at i on pas i ti on. 

3. Tone Modulate lt1e transmitter 100 percent as read on 
the front panel modulation meter. 

4. Adjust the rear chassis remote mod meIer calibrate con
tro I (R-t9) located between the 8 terminal barrier strip 
and the cOMposite output jac~. Turn counterclockwise 
until the remote meter agrees with the Inlernal meter 01 
the monitor. This control will compensate for external 
loop resistance of 2,500 ohms. NOTE: It remote meter 
reads tackwards, reverse meter loads. NOTE: The re
mote modulation maIer will luncllon only when the Iront 
panel function SWitch is in the "+" or "0" total mOdula
tion poSition. 

REMOTE FREQUENCY DEVIATION METER 

t. Connect Ihe remote frequency meter line to the two ter
minals marked" Freq . Meter Rem" on the eight terminal 
barrier strip located on the rear chassis. 

10 

2. Depress the front panel DFreq.-push to Cal" switch and 
adiust the Irequency devl~t)on meter on the monitor for 
a reading of+2 kHz: deviation, 

3. Switch the resr chassis "Remote Freq. Meter" switch to 
the remote position. 

4. Depress the front panel • Freq ,-push to Cal" swi tch and 
the remote meter should be adjusted to read +2 kHz 
frequen c:y. NO T E: Reverse II ne I r meter read s -2 kH z. 
3,000 ohm line is the maximum resistance that can be 
used. 

5. Retum the Ironl panel meter calibration to z.ero. 

REMOTE PEAK INDICATOR 

1. Connec t the remote peak in d i ca tor line to th e two ter
minals marked U peak Ii Qhl" localed on the 8 term inal 
barrier stri p. 

2. The remote bulb used must be determined by the voltage 
drop in the remote line. A 1,000 loop resistnac:e may be 
used wi th a 10 volt bulb (number 344) . The fight wi It be 
dim but usable. NOTE: The bri lIiancy 01 the remote 
peak indicator is determined by the external loop resl s
tance and voltage rating or the bulb . 

EX TERNAL ALARM SYSTEM 

1. Connect the external alarm system to the two terminal s 
marked "alarm"' on the eight terminal barrier strip. 

2 . Remove the RF carrier and relay contact closure will 
occur. NOTE: The conlaCIS are rated 0 ,5 amperes at 24 
volts. Conlact closure also occurS when Ihe ac power 
switch is turned Oil. 
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iX. PARTS LIST 

The malod ty 01 components used in the T BM...:3700 are of 
standard values and tolerance and are readily available 
from local electronic parIS jobbers. Those D.arts which are 

of critical value or tolerance or of McManin manufacture 
are listed below. 
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Symbol 

xtal oven 
)(Ial 
L-l 
L-2 
l-3 
L-4 
L-S 
L-6 
0-1 
0-2 
0-3 
Q-4 
Q-5 
2-1 
D-l 

Symbol 

Xliii I 
L-l 
R-7 
R-25 
R-27 
R-28 
R-29 
0-1 
Q·2 
Q·3 
Q-4 
C-17 
C·l7A 

Symbol 

xIS! 
R-7 
R-30 
L -1 
C·l3 
Q·1 
Q·2 
0-3 
0-4 
1C-1 
Q-5 

CARD A-1 

Part Number 

700031 
090001 
930096 
930095 
930079 
930079 
930080 
930060 
201065 
201079 
201079 
201079 
201062 
220019 
220023 

CARD A-2 

Part Number 

090032 
930165 
400053 
540021 
540026 
540013 
540008 
201022 
201074 
201074 
201074 
116129 
116008 

CARD A·3 

Part Nllml:H.lr 

090031 
401007 
401015 
930095 
660026 
201022 
201050 
::;01050 
201050 
230004 
201079 

Description 

Oven assembly 75° 
Local oscillator 
Osci Ilator tank coli 
Oscillator choke coil 
Quadrupler col I 
Quadrupler coil 
Doubler coil 
RF amplifier coli 
MPS6539 oscillator 
2N5179 quadrupler 
2N5179 doubler 
2N5179 mixer 
2N5246 RF amplifier 
5.6 volt zener diode 
Varicap 01876 

Oelerl pllon 

100 kHz. ref oscillator 
Oscillator lank coil 
2500 ohm trimpot 
4750 ohm 1% metal film resistor 
34K 1% metal fi 1m resjsto~ 
1500 ohm 1% metal fIlm resislor 
21,620 ohm 1% TC resistor 
SE-4oo1 100 kHz. oscillator 
2N2060 limiter 
2N2060 limiter 
2NZ060 switching tranSistor 
62 pi comp. oapac! lor 
120 pf . 

Descr! ptlon 

900 kHz reference oscillator 
SDK ohm trim pot (limiter bal.) 
25K ohm Irlmpol (oscillator ampl., 
900 kHl osci Iialor ooi I 
2-25 varia!:!1 e cap. 

asci llator 
SE-4010 900 kHz amplifier 
SE-401 0 limiter 
SE-4010 limIter 
CA-3028A lImiter 
2N5179switc:hing transistor 

11 
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12 

a-l 
a-2 
0-3 
0-4 
Q-5 
0-6 
0-7 

A·21 

Symbol 

0-1 
0-2 
0-3 
0-4 
O-S 
R-3 
R-4 
R-6 
R-9 
A-12 
R-13 
R-14 
A-15 
R-IS 
R-18 
A-19 
R-21 
R-22 

Symbol 

0-1 
0-2 
0-3 
0-4 
0-5 
O-ij 
a-7 
R-t 
R-2 
A-3 
R-4 
R-ij 
A-l0 
R-ll 
R-17 
R-21 
A-22 

CARD A-4 

Pal'! Number 

201050 
201050 
201050 
201050 
201O!,'{J 
201050 
201033 
400055 
540024 
540005 

CARD A-S 

Part Number 

201033 
201033 
201033 
201033 
201050 
540008 
540019 
540013 
400101 
540021 
540021 
400050 
540021 
540021 
540021 
540021 
540021 
400102 

CARD A-a 

Part Number 

201032 
201022 
201022 
201024 
201032 
201003 
201033 
400105 
540021 
540001 
540008 
540006 
540024 
540021 
400102 
540015 
540015 

IJl!lScrlplian 

SE-40iO Wide band 
SE-40iO WI 
SE-4Ql0 emitter 
SE-4010 eml Her follower 
SE-401Q emitter lo/lower 
SE-4010 wIde band amplifier 
2N2102 emiller follower 

683.8 ohms 1 % metal film resl star 

DescrIption 

2N2102 wide band amplifier 
2N2102 phase spliller 
2N2102 peak amplifier 
2N2102 amplifier 
SE-401 eml Iter follower 
21,620 ohm 1% melal film resistor 
3010 Ohm 1% melal film resistor 
1500 ohm 1% metal film reSistor 
1 K ohm trimpol (phase bal. 
4750 ohm 1% metal film 
4750 ohm 1% melal film resistor 
250 ohm \rimpot bal 
4150 ohm 1'l'o (11m 
4750 ohm 1% l'Qetal film resistor 
4750 ohm I &,.\0 metal film resistor 
4750 ohm .1% metal film resistor 
4750 ohm 1'o/Q metal film resistor 
5K trimpOI (main caL) 

Description 

SF 4863 A de 
SE-4001 lh 
SE-4001 '1a Schmitt 
2N 3053 emitter lollower 
SF 4S63A Isolation amplilier 
2N2102 de 
2N21 02 
50K ohm 
4150 ohm 14,\) metal fifm 
10K ohm 1% metal 111m resistor 
21620 ohm 1% metal 111m resistor 
2162 ohm 1/4% metal film resistOr 
750 ohm 10/. mala I fi 1m resistor 

ohm 1% metal film resistor 
cal. 

316.2 film resistor 
316.2 ohm 1/4~;' metal film reSistor 

gail'll 
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Symbol 

0·, 
o-<? 
0-3 
0-4 
A-S 
FHa 
A-17 
A-1a 
R-19 
R-20 
R-21 
R-22 

Symbol 

0-1 
0-2 
0-3 
0-4 
R-1 

Symbol 

0-1 
C-2 
R-ll 
SW-1 

Symbol 

T -, 
T-2 

FL-3 
Fl-4 
2:-4 
R-2 

R-7 
R-S 
R-9 
A-10 
A-l3 
R-1S 
A-16 
R-1S 
R-19 
R-20 
R-27 
R-28 
0·1 
0·2 
M-l 
M-2 
SW-l 
SW-2 
SW-3 
SW-4 

CARD A-7 lind A·a 

Pari Number 

201049 
201033 
201032 
201032 
540012 
540018 
540019 
540019 
540020 
400055 
540020 
54oo1B 

CARD A-e 

Pari Number 

201022 
201033 
201032 
201024 
400103 

CARD A-10 

Part Number 

201022 
201033 
540012 
484004 

MAIN CHASSIS 

Pari Number 

900055 
910003 

935002 
935025 
220022 
402002 
402007 
401012 
402007 
402004 
402007 
540019 
402010 
402003 
401013 
402013 
402004 
402010 
54Q006 
401016 
201034 
201034 
700028 
700023 
484026 
492033 
484027 

1 
170022 

U~~D~«@@ 

De'llcrlpllcn 

SE-4002 wide band 
2N2102 wide band 
SF4863A meter de 
SF 4663A mElier de 
12.1K 1% metal film resistor 
549K ohm 1<1(0 melal fUm resistor 
3010 ohm 1% metal 111m resistor 
3010 ohm l tlo metal fllm resistor 
1820 ohm i% metal film resistor 
10K ohm trimpo! (meter 
1820 ohm 1 % melal Ii 1m 
549K ohm 1% metal 111m resistor 

Oescri pUon 

SE-40Ql d6 ampli lier 
2N-2102 dB amplifier 
SF4883A HI-Z 
2N3053 emitter 
10K t(impol (dB amp. caL) 

De-scriplin!! 

SE-4001 audio amplifier 
2N2102 audio ampli lier 
12.1K ohm 1% melar film re'SlstOf 
de-Elmphasi s swi teh 

Descri plion 

power transformer 
aud 10 au tput trans former 
100 kHI! linear low pass 'II ter 
60 Hz low pass Iter 
15 kHz low pass Ii Iler 
900 kHz bsnd Iiller 

-",mn .. ,,,t,,,.. 11.SV zener diodes 
100 ohm 2W 
50K ohm 2W 
51< ohm y.W 

cal.) 
ca!.) 

ad!.) 
50K ohm 2W potentiometer 
2. SK ohm 2W potentiometer 
SOK ohm 2W potentiometer 

meter zero) 

3010 ol1rr lq', Il'etal Ii 1m 
1 OK ohm 2W po te n liomEller (Mod. ea I.) 
5K ohm 21V polentiometer (main cal.) 

.) 

1 K ohm YaW potentiometer (front pane I mod. cal.) 
11\ ohm 2W potentiometer (peak mod.) 
2.5K ohm 2W potentiometer (remote ca I.) 
10K ohm 2W potentiometer (remote cal.) 
2162 ohm 1% metal film 
10K ohm potentiometer 
4032883 volt power 
4032836 volt power regulator 
Frequency Meter 
Modulation Meter 
2 pole·2 position push type switch 
9 po I e· 7 pos I tI on switch 
4 pole-2 pOSi tion awl ten 
4 pole-6 position rotary switch 
Control relay (51< ohm) 
Relay socket 

13 
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Symbol 

A-I 
A-2 
R-3 
R-4 
R-5 

Symbol 

xtal 
Q-l 
Q-2 
0-3 
0-4 
0-5 
0-6 
0-7 
L-l 
L-2 
L-3 
A-17 

dB A TTENUATOR CARD 

Pan Number 

540016 
540006 
540005 
540003 
540002 

Description 

6.83K ohm 1/4% metal Ii 1m resistor 
2.162K ohm 1/4% metal film resistor 
683.8 ohm 1/4% metal 111m resistor 
216.2 ohm 1% metal film resistor 
100 ohm 10/. metal lilm resistor 

WIDE BAND, OSCILLATOR, MIXER AND SaUELCH BOARD 

Part Number 

090011 
201062 
201079 
201050 
201050 
201050 
201033 
201022 
930080 
930083 
930079 
400038 

WARRANTY 

Ducrlpllon 

High frequency loca I asci lJator 
2N5246 AF Isolation amp. 
2N5179 RF mixer 
SE-4010 kHz isolation amp. 
SE-4010 squelch switch 
SE-4010 squelch SWitch 
2N2102 squelch relay swi Ich 
SE-4001 high frequ'ency oscillator 
RF amplifier tank coli 
Osci lJalor tan k col I 
Doubler tank coil 
1 Meg ohm t(lmpOI (squelch control) 

McMortin products are warranted to be free from defects and work
manship for a period of one yeor after shipping 4XJle, when sub

jected to normal u$oge and service. All warranties are yaid if (0) 
equipment has been ahered or repaired by others withoul McMor· 
tin's specific prior avthorization; or (b) equipment is operated 

under environmental conditions or ci rtumstonces other thon those 

specifically described in McMartin literature or instruclion mono 

uals. 

Upon notification within the appl ico ble warranty period, McMortin 
agrees wilhout charge, to repair, replace, Of supply replacemenl 
ports for any pr'Jperly mailltoi ned equipment or ports that ore de· 

fec live as to design, malerial5, or wor k.nanship and rhot are reo 

turned in aCCQrdance wi1h McMortin' 5 instructions 10 the Buyer. 

At McMor1in's sale discretion, Ihe Buyer may be requested to reo 
tum the defective por' of equipment 10 McMartin, FOB Omaha, 
NebraSKa . Ports or equipment moy be relurned only with McMar. 
tin's prior authorization and must be identified by 0 relvrn aul ... · 
orization number i$Sued by McMartin's Customer Service Deport

ment. All merchandi se so returned mu sf be senl tronSPortation 

prepaid, at Buyer's risk. Full detoil$ of Ihe foilure or molfunclion 
should be included so as 10 expedite repoir or replacement. Re· 
pa ir parIS or repaired or replaced equi pmenl w; II be returned to 
the Buyer, FOB factory . 
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x. SCHEMATICS 
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WIDE BAND OSCILLATOR, MIXER & PIN 550025 17 
SOU ELCH BOARD 

OSCILLATOR, MULTIPLIER & MIXER PIN 550023 18 

100 kHz IF AMP, LIMITER & PIN 552017 19 
FREO METER 

WIDE BAND DEMODllLATOR & PIN 550024 20 
CALIBRATION OSCILLATOR 

WIDE BAND AMP & EMITTER, PIN 552018 21 
FOLLOWER AMP 

PHASE SPLITTER & BUFFER AMP PIN 551004 22 

PEAK FLASHER PIN 550157 23 

REMOTE METER AMP PIN 551014 24 

LOCAL METER AMP PIN 551005 25 
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MONITOR AUDIO AMP PIN 552019 27 

FUNCTION DIAGRAM 28 
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