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Accuracy ± ¼ db, 20-100 kc cps 

lbtenal meterf111 available 

HI-Speed peak fla1II l11dlcator 

Mea1■re1 all FM tra■1mltter moclulatlo■ l■cl■dl .. 
111b clla11■-l1 
Wldeba■d outp■t provides proof-of-perfonna■ce 
Ca■ ob••"• composite multlplexecl tra■1ml11IN 

DESCRIPTION 
The McMartin TBM-3500 is a completely self-contained mod
ulation monitor, the first of its kind to follow completely 
present FCC requirements. 

The TBM-3500 is designed to measure the total frequency 
modulation characteristics of a standard FM transmitter. This 
monitor will respond to any modulated frequency within a 
20-1 OOkc cps spectrum. The TBM-3500 will also operate with 
any FM transmitter having a center frequency of 88 to 
108mc. 

The TBM-3500 is equipped with two visual modulation indi
cating devices; the semi-peak indicating 4.5" meter and the 
peak indicating neon flasher. The meter is calibrated from 
"zero" to 133% modulation and the peak flasher being ad-

justable to a threshold level of between 50% to 120% modu
lation. One-hundred percent modulation is referenced to a 
deviation of ±75kc. 

The TBM-3500 is designed for standard rack and panel 
mounting and contains a built-in regulated power supply. 
The monitor is insensitive to small amounts of RF power and 
therefore must be: connected directly to a sample loop on the 
transmitter or to an appropriate: RF amplifier in the case 
of remote-operated transmitters. 

All performance specifications meet or surpass the require
ments outlined by the: Federal Communications Commission 
for monitoring equipment: Type Approval Number 3-119. 
Remember, the name: McMartin assures outstanding perform
ance, quality and reliability. 

BROADCAST AUDIO BACKGROUND MUSIC 

wigfi
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Operating Range: 

Modulation Range: 

Meter & Flasher 
Accuracy:: 

Meter Characteristics: 

Peak Flasher Indicator: 

Meter Frequency 
Response: 

Stability: 

Output Frequency 
Response: 

Distortion: 

Hum & Noise: 

SPECIFICATIONS 

88 to I 08mc fixed 

Full scole meter deflection indi
cates deviation of ± I OOkc or 
133% modulation. 

Scole colibrotion indicates I 00% 
modulation @ ±75kc. 

Within 5% over entire scole 
(FCC standard for FM) 

Well within FCC requirements. 
Pointer reaches 90% value of o 
modulation peok with a duration of 
approximately 70 milliseconds. 

Overshoot is less than 3%. Meter 
deloys from full reading to I 0% 
of volue in approximately 720 milli
seconds. 

Responds to modulation peoks with 
o duration of IO milliseconds or 
less. 

+lfidb; 50 cps to 75kc@ 100% 
modulo ti on 

Maintained by special inverse 
feedback. 

High Z FCC de-emphasis curve 
± I .0db, 50 to I 5,000 cps. 
Phone Jack + I .0db, 50 to 15,000 
cps. 
Multiplex 50 to 75,000 cps ±lh db 

High Z , 600 ohm, Phone Jack 
- 0.5% mox., 50-15,000 cps 

Better thon - 65db below 100% 
modulation at low oudio frequen
cies. 

Output Voltage: 

RF Input: 

Front Panel Indicators: 

Front Panel Controls: 

Rear Chassis Controls: 

Front Panel Output: 

Rear Chassis Outputs: 

Tubes: 

Diodes: 

Rectifiers: 

Fuse: 

Dimensions: 

Shipping Weight: 

High Z IO volts for I 00% modula
tion + 6dbm . (4mv) @ I 00% 
modulation. 
Phone Jack IO volts for I 00% 
modulation 0.2v (P-P) for I 0% in
jection. 2.0v (P-P) for 100% mod
ulation. 

I to 5 volts @ 50 ohm ('h w max.) 

Modulation meter 
Modulation Peak Flasher (neon) 
AC Power (neon) 

AC Power-ON-OFF 
Function Switch 
Modulation Polarity Switch 
Peok Flasher Level Set 

RF Attenuator 
Peak Flasher Level Set 

High Z phone jock 

High Z Audio 
600 ohm audio 
Multiplex 
External Modulation Meter 

13 Total 
Types: 
I -6AK5 I -6SN7 
I -6AK5/5654 1-6AB4 
I- I 2AT7 1-5696 
1-12AT7/6201 2-OA2 
1-6BE6 1-3HTF4 
1-l 2AU7 1-6BH6 

3-1 N3604/ SDI 50 

4-1 N2095 

Self-regulating constant-voltage 
transformer I 05-125 VAC, 60 
cycles 60 watts with gaseous regu
lator tubes. 

Standard rack panel I 9"x8¾ " 

25 lbs. 

MC Marti1i IN o us r RI Es. 1 N co R po RA r E o 

6' '> N I 3 T H ~ T REE T OM A ti A r, E 5 DAS K A 6 8 I O 2 TELEP HON E ' 4: 2 ) l ◄ 2 2 7 '> l 
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ALIGNMENT AND CALIBRATION 

McMartin TBM-3500 FM Modulation Monitor 

Serial Number ___ 3...,Q._-_3._.1_9 ... 8,__ ___ Checked by_--'R""'P"---____ Date 5- 29- 68 

Collins KMTL Customer ______________________________ _ 

GENERAL 

Main Carrier Operating Frequency 97.7 
Intermediate Frequency 211 5 
R.F. Attenuator OK 
R.F. Level Indicator OK 
Detector Linearity + 100 kc -~l~-~2=---- v, - 100 kc 1 . 2 v 
VR Current 18 ma 

105-125-VAC regulation OK 

MAIN CHANNEL 

Modulation Meter 
calibration@ 501. !zO , 1001. 100 , 1331. 122 
rise for 70 M.S. pulse 22 ,. 
decay in 720 M.S. delay 10 ,. 
overshoot 2 1. 

Distortion @ 100'!. modulation 

50 cps . 4 1. 5000 cps •2 1. 
100 cps • 4 1. 10000 cps ·2 '7. 
400 cps . l+ .,. 15000 cps . 35 1. 

1000 cps . :; .,. S/N -b? db 

Peak Indicator 

tracking @ 501. 50 . 701. 70 1001. 100 
flash speed -- 70 M. S. pulse@ 1007. ;i,oo 1. 

18 M. S. pulse @ 1001. 98 1. 
> 

Main Channel Output 

Hi impedance 400 cps 0 vu 2 . 0 V 
10000 cps - 13 db 

600 Ohms 400 cps 0 vu 
10000 cps - 13 db 

.. 
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GENERAL DESCRIPTION 

The TBM-3500 is designed to measure the total frequency 
modulation characteristics or a standard FM transmitter. The monitor 
Will respond to any modulating frequency Within a spectrum ranging trom 
50 to 75,000 cps . The monitor Will operate With any FM transmitter 
having a center frequency of 88 to 108 me . 

The TBM-3500 is eqm.pped woth two visual, modulation 
indicating devices: 

1) 
2) 

Semi-peak indicating 4½" meter. 
Peak indicating neon flasher. 

The meter is calibrated from O to 133% modulation. The peal( flasher 
is adjutable for a threshold level of' between .50% to 120% modulation. 
Ome hundred percent modulation is referenced to a deviation of! 7.5 kc. 

The TBM-3500 is designed for standard rack and panel mounting 
and contains a built-in regulated power supply. The monitor is insensitive 
to small amounts or RF power and therefore, 111\lBt be connected directly 
to a sample loop on the transmitter, or to an appropriate RF amplifier in 
the case of' remote operated transmitters. 

All performance specificati ons meet or surpass the Require
ments outlined by the Federal Communications Commiccion for moDi taring 
equipment Type Approval. The FCC Type Approval number for the TBM-3.500 
is 3-119. 

- 1 -
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II. TECHNICAL SPECIFICATIONS 

Modulation Indicators 

Modulation Range 

Meter & Flasher Accuracy 

Meter Characteristics 

Peak Flash Indicator 

Meter Frequency Response 

St.ability 

Audio outputs 

Frequency Range 

Distortion 

Hum & &ise 

output Voltage 

-: Full scale meter deflection indicates 
deviation of' + 100 kc or 133% modulation. 

: Scale calibration indicates 100% modula
tion @ +75 kc . 

: Within 5% over entire sea le (FCC standard 
f'or FM) 

: Well within FCC requirements. Pointer 
reaches 9(),( value of' a modulation· peak 
with a duration between 50 & 90 milli
seconds. Overshoot is less than 3%. Meter 
decays from full reading to lo,( of' value 
within 500 t o 900 mi lli seconds. 

: Responds to modulation peaks with a dura
tion ot 10 milliseconds or less. 

:½ db; 50 cps to 75 kc @ 100% modulation. 

: Maintained by special inverse feedback. 

: Hi gh Z - Follows FCC de-emphasis curve. 
~l.Odb 50 th 15,000 cps. 

: 600 ohm - Follows FCC de-emphasis curve. 
~l.O db 50 to 15,000 cps. 

: Phone jack - ~1.0 db 50 to 15,000 cps. 

Multiplex - 50 to 75,000 cps,!½ db. 

: High Z, 600 ohm, phone jack - 0.5% max. 
50-15,000 cps. 

: Better than -65 db below 100% modulation 
at low audio frequencies. 

: High Z - 10v tor 100% modulation@ low 
audio frequencies. 

: 600 ohm - +6 dbm (4 mw) @ 100% modulation. 

: Phone jack - 10v for 100% modulation. 

I 

" I 
I 
I 
I 
I 
I 
I 

'I 
I 
I 
I 
I 
I 
I 

: Multiplex - 0.2v (P-P) tor lo,( injection I 
2.0v (P-P) f or 100% modulation._. 

- 2 - I 
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II. 

General 

TECHNICAL SPECIFICATIONS (cont'd) 

RF Input 

Front Panel Indicators 

Front Panel Controls 

Rear Chassis Controls 

Front Panel Output 

Rear Chassis Outputs 

Tubes 

Diodes 

Rectifiers 

Power 

Dimensions 

Weight 

Finish 

- 3 -

: l to 5 volts @ 50 ohm (½ watt max.) 

: Modulation meter 
: Modulation peak .flasher (neon) 
s AC power (neon) 

: AC power ON-OFF 
: Function switch 
: Modulation polarity switch 
: Peak flasher leve 1 set 

: RF attenuator 
: Peak flasher calibration 

: High Z phone jack 

: High Z audio 
: 600 ohm audio 
: Multiplex 
: External modulation meter 

13 
Types: l-6AK5 

l-6AK5 /5654 
l-12AT7 
l-12AT7/6201 
l-6BE6 
l-l2AU7 

: 3 - IN3604/SD150 

: 4 - IN2095 

l-6SN7 
l-MB4 
1-5696 
2--0A2 
l-3HTF4 
l-6BH6 

: Regulated constant voltage transformer 
105-125 volts, 60 cps AC, 60 watts. 

: Standard rack panel - 19" x 8t" 
Depth behind panel - 8" 

: 25 lbs. 

: Natural gray panel, cadmim 
plated chassis and cover. 
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III. INSTALIATION AND INITIAL ADJUSTMENT 

Inspection: Upon receipt of your TBM-3500, remove it from 
the packing material and inspect for any damage caused in transit due 
to handling or vibration. If damage is found, notify the shipping 
agency and advise McMartin Industries, Inc. lf such action. 

Location: Installation preferrable should be made in a stan
dard equipnent rack or cabnet which is well connected electrically to 
the main station ground and away from strong RF fields created by the 
transmitter. The monitor should be located near the transmitter in order 
to take an RF sample directly from the transmitter. It has been designed 
to be insensitive . If a remote --!.e,Plicat!.9.n ; a desired. RF can be fed from 
the McMartin 'l'BM-2500. RF am lifier. Remember there are 13 tubes kee 
cool us ventilation should e g:i.ven serious consideration. to 
consider the source o AC power an connec ion o the monitoring output of 
the transmitter. -

Connections, Input: Plug the AC line cord into a nominal 117 
volt, 6o cps only power source. 

C o ohm coa · 
fier and 
used.) 

(RG-58 or RG-8) betwe..en-.!U\...B.E. 
i at the monitor. (~mphenol 

CAUTION: Do not apply more than 4 watts from the pick-up loop 
or the monitor may be damaged. 

When using the TBM-3500 in conjunction with the TBM-3000 fre
quency monitor or other existing monitor equipment, simultan s connection 
of the RF in ts from the same ick-u loo can e made with the use of 
"T" connector such as the mphenol #83-IT. Where other makes of monitors 
are in use, it may be necessary to incorporate a resistive pad to a chi eve 
the correct RF input level for each unit. It is known that some other manu
facturers monitors, found in the field. will create interference detri
mental to the accurac;y of the 'l'BM-3500 if, they are both connected to the 
same pick-up loop or RF amplifier. Separate pick-up loops or the McMartin 
'l'BM-2500 RF amplifier should eliminate this factor. 

Connections, Output: There are provisions on the rear of the 
monitor for connecting an external modulation meter. This meter should be 
connected to terminals "E" and "F". The resistor between "E" and 11F" must 
be removed if' an external meter is used. Observe meter polarity. 

Due to the special chara cteri sti cs of' this meter, it must be 
ordered from McMartin Industries, Inc. Model llUmber is "M-lM". 

If aura 1 moni. tori ng is desired, refer to the AUDIO terminal 
board on the rear of the chassis. For high impedance output, connect a 
shielded cable to terminal "D". The shield should be connected to chassis 
"C" and "D" and connect to terminals "A" and "13". 

- 4 -
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III. INSTALLATION AND INITIAL ADJUSTMENT ( cont 1d) 

The BNC connector output on the rear of chassis identified as J2 
contains all the modulation fn>m the main channel through subchannels up to 75,000 
cycles. This includes all components that the transmitter broadcasts, including 
stereo and SCA-multiplex. The J2 output is designed with two purposes in mind. 
First, to serve as the output to feed a stereo monitor. Secondly, to serve as a 
means to attach specialized measuring equipment such as an oscilloscope tor visual 
observation of the composite modulation. The connected load 111UBt have very low 
input capacity • 

Addi tio0ally, the J2 output can be used to feed a McMartin 
TBM-200O thus eDabling aural monitoring of a subcarrier simultaneously 
and continuously. 

The J3 phone jack on the front panel contains the same informa
tion as the rear chassis "D" terminal hi-impedance output and can be also 
used for aural monitoring. This jack oan be used for earphone listening 
and is particularly useful for convenient connection of distortion measuring 
equipnent. 

Initial Adjustments: Turn the power on and allow the monitor 
t o warm up ½ hour for temperature stabilization. The red neon pilot light 
w111 indicate the power is on. 

NOTEa It may be observed that the Sola power transformer 
operates at a high temperature. This is a completely oormal condition since 
it functions on a core saturation principle and in no way indicates a defect 
or overload condition. 

Place the modulation meter function switch (&W-1) in the RF 
INPUT poa:i. tion. Set the RF ADJUST control on the rear of the chassis to mid
range - approximately equal distance from either end of its rotation. 
The pick-up loop in the transmitter should now be adjusted so a reading 
of about 100% appears on the modulation meter during normal transmitter 
operation. 

Now use the rear chassis RF ADJUST control to set the meter 
reading to eJ<actly loo,t. You now have the proper voltage for operation 
of the monitor. 

IV. OPERATION 

It is imperative that the instruction book be read thoroughly 
befor beginning operations. Particularly note the check-out form attached 
to the back cover of the instruction manual. This form recaps the readings 
that were taken on this specific monitor for your specific requirements 
and should be studied carefully 

- 5 -
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IV. OPERATION ( cont 1d) 

l) Place the Meter Function swftch (SW-1) in RF INPUT position. 
The meter Will read relative RF input voltage from the traDnitter. As pre
viously described, this level is controlled by the RF ADJUST control on the 
rear chassis. The normal meter reading is 100%. This reading should be 
checked daily and re-adjusted if more than 10% off of 100%. 

2} Place the Meter Function sWi tch in TOTAL MOD position. In 
this position, the entire modulation contained by the transmitter Will be 
read. This is the normal operation position. 

3) The PF.AK MODULATION control (R-56) can be set at any de
sired point so that the high speed peak modulation indicator lamp (PL-1) 
will flash it modulation exceeds the referenced percentage setting. 

~ Special Note: With normal broadcast program material on the 
air, it will not be uncollllllOn for the peak flasher to light at a 100% 
setting irni"Ietliemeter M-1 is averaging about 25 to 40% on peaks. The 
flasher will catch modulation peaks which are much too short (10 milli
seconds and less) for complete meter response. More than occasional light
ing of the peak flasher set at 100% indicates an over-modulation condition 
of the transmitter. 

4) The modulation polarity swi. tch SW-2 may be set in either a 
plus or minus position. In the plus position, positive peaks above the 
carrier frequency Will be observed by the M-1 meter and the peak indicator 
lamp. In the minus position, negative peaks below tnecarrier frequency 
w111 be read. 

Proof of Perfonnance: Proof of performance frequency response 
and distortion measurements may be readily made for the transmitter. Pre
ferably this is done by connecting a distortion/ooise meter with a high im
pedance input circuit (above 20 K ohms) to the high Z terminal "D" on the 
rear of the chassis with the other distortion meter input lead grounded to 
the chassis; or use the phone jack on the front panel. Follow the procedures 
recommended by the manufacturer of the di.stortion/ooise meter being used. 
Regardless of which output connection is used THE JUMPER BE'IWEEN TERMINALS 
ncn and "D" MUpT BE REMOVED for these measurements. Because of the inherent 
characteristics of the TBM-3500, distortion measurements may be made to less 
than 0.5% and noise to at least -65 db below 100% modulation. 

Special Notes When checking distortion for Proof of Perfonnance 
tests, remember that the TBM-3500 responds to frequencies up to 75 kc flat. 
Harmonic Distortion as measured from the TBM-3500 will sometimes be hirer 
than readings taken~ alternate monitoring sourcei:" The reasonis bat 
Oilier sources do not respond to ail audio frequency harmonics. 

This same condition may be present with regard to noise mea
surements. High frequency noise may not be passed by alternate monitoring 
sources. 

- 6 -
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.v . cmCUIT DESCRIPTION 

schematic. 
A signal will be traced through the TBM-3500 referring to the 

Sampled RF from a pick-up loop is fed through input connector 
Jl to RF ADJUST which provides a nominal 50 ohm resistive termination. The 
RF ADJUST control will determine the voltage applied to pin #7 of V-1. V-1 
is a pentagrid converter. 

V-lOB is the local, crystal controlled oscillator with L-1 assem
bly forming the tank circuit tuned to the crystal frequency. For stable os
cillation, L-1 is tuned at a point 15% down from the peak on the slow rise 
side. The oscillator output is fed to the grid (pin #2) of a frequency 
doubler tube, V-lOA. . The doubl er tank circuit is made up of L-2 assembly and 
is tuned to twice the oscillator frequency. The oscillat or frequency is 
selected so that after doubling, the freque ncy is (IF frequency) me. less than 
the transmitter carrier frequency being monitored. 

Crystal Frequency • Carrier Fre~ency - (IF freq.) 

This signal is then fed to the second control grid of the converter or 
mixer, pin #1 of V-1. 

q7,I - 21:S' 
The IF frequency for the TBM-3500 is as follows: 2 j'};g'Mn: 

88-105 me. operating frequency - 21.5 me. I ) 
105-108 me. operating .frequency - 22. 7 me. qc-,q -7:_. - 37. ?o~ 

"1- - M-rrv 
The plate of the mixer is tuned by L-3 to the heterodyned IF 

frequency. This signal is subsequently amplified by V-2 and then amplitude 
limited by V-3 and V-4. L-4, L-5, and L-6 form the tuned circuits for this 
IF sequence and provide a broadbanded system with extremely low noise. 
This is essential tor the elimination of intermodulation, and linear high 
frequency audio response. 

This high quality signal appearing at the plate of V-4 is then 
demodulated by the newly developed "Hedlund Detector"*· This FM demodulating 
circuit provides exceptional linearity over an extremely broad range ot fre
quencies and at a comparatively high voltage output, while utilizing only 
one rectifier. 

The detected FM modulation is then distributed to the measuring 
and output circuits by V-5, both sections of which are paraphase amplifiers 
with equal voltages produced on the plates and cathodes, but exactly 180 degrees 
out of phase. 

The plate output of V-5A supplies a complete, composite waveform 
which contains all frequencies from 50 to 75,000 cycles. If stereo multiplex 
and/or SCA multiplex is being transmitted, a tai thful reproduction of the 
modulation injected at the transmitter will appear at J-2 • 

-lfPatent Pending 

- 1 -
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v. CIRCUIT DESCRIPTION (cont'd.) 

If an external modulation mete~ is utilized, it i s connected 

across the rear chassis terminals marked "E" and "F" . This simply connect s 

the two meters in series with each other. R-35 acts as a "chDnlny load" when 

an external meter is not used. 

Refer back to SW-2. The selected signal polarity at SW-2 is 

also fed to V-8 through a voltage divider made up by R- 47 and R-48. V-8 is 

a voltage amplifier for dri vi.ng the thyratron, V-9. The plate load of the V-8 

is R- 50 which is paralleled by a frequency selective, voltage dividing impe

dance which feeds the grid of V-9. Due to inherent, high input capacity of 

the thyratron, high frequency response is compensated by C-38 a nd R-51. 

The firing threshold of V-9 is determined by cathode bias as adjusted wit h 

front panel control, R-56. R-56 is calibrated in percent of modulation. The 

calibration of R-59 is set by potentiometer R-54 which is part of the voltage 

divider across B+. R-58 and R-49 correct the tracking of R-59. C-39 places 

the cathode at the required AC ground potential. When V-9 fi r es, current 

through R-57 develops the necessary voltage to flash the neon lamp, PL-1. 

The heart of the power supply is a constant voltage , regulated 

transformer. The primary is fused and RF filtered. C-42 and the high voltage 

secondary windings fonn a resonant circuit at 60 cps. The factor plus the 

saturated core provide voltage regulation of 3% with line voltage r anging 

between 105 and 130 VAC. This degree of regulation is also reflected into 

the filament windings. 

The high voltage AC is full-wave rectified and filtered . 

Further B+ regulation is afforded by the gaseous voltage regulat ors, 

V-11 and V-12. DC current passing through these regulators is adjusted 

by R-65 for 12 to 15 ma. for best regulation. The filament of RF 

tubes are adequate~ by-passed for RF. Further filament voltage 

regulation of V-8 and V-9 is accomplished by the ballast tube, V-13. 

- 9 -
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VI. Besael•s Function Modulation calibration 

In order to accurately calibrate the M-1 modulation meter, 
adjust R-4O; and for the peak flasher, adjust R-54. These adj ustments 
are made against aural null indications as derived from the following pro
cedure utilizing Bessel's Function: 

To start with, the TBM-3500 should be installed and operating 
normally. Use a good quality, stable co11111l\lnications receiver with a BFO 
and connect the antenna input to the first limiter tube (V-3) by wrapping 
a few turns of wire around it. Turn the switch SW-1 to the TOTAL MOD 
position. Remove all modulation from the transmitter. Tune the communica
tion receiver to tnemonitor•s IF frequency (Max. Indication on S meter). 
Now adjust the BFO of the receiver to g1 ve a beat note of 200-300 eye les 
at the receiver output. Now take an audio sine wave generator of koown 
accurach and feed it into the transmitter. Slowly- increase sine wave modulation. 
The amp tude of the transmitter carrier, and in turn the receiver beat note 
wi 11 go through successive amplitude nulls. If you can hear these nulls 
from the receiver as they occur, you are now ready for calibration. 

At this point, refer to the table of Audio Frequencies vs. Per
centage of Modulation for Various Nulls. This table illustrates 27 
different combinations for arriving at a percentage of modulation cal
culation. (The first null is impractical because the audio frequency 
would be too high). 

As an example, let us select a frequency of 8,670 cycles 
which will give us 100% modulation when the third aull is reached. Set 
the audio generator to 8,670 cycles and slowly increase the amplitude 
until the third aull is reached. Stop at that point. The transmitter is 
now being modulated 100%. If the M-1 modulation meter and peak flasher 
on the monitor do not read 100% adjust R-4O and R-54 until they do. 

If you wish to select a setting other than shown on the 
table, use the formula: 
A di Fr Frequenc{ Deviation or Percentage of Modulation x 75,000 

u O equency = Modula ion Index "'Modulation Index 

The frequency deviation at 100% is +75 kc, and the modulation index can 
be selected from the table. -

CAUTION: Remember that the accuracy of this calculation is 
directly related to the accuracy of the audio frequency source which modu
lates the transmitter. An audio frequency error of 500 cycles will 
g1 ve a modulation error of appro:ximately 2%. 
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I 
TABLE OF AUDIO FREQUENCIF.S vs~ PERCENTAGE OF MODUIATION 

'-
FOR VARIOUS NULLS 

(Communication Receiver Tuned to IF Frequency) 

I 
Null Modulation Frequency - Percentage of Audio 

Number Index Deviation Modulation Frequency 

2 5.520 75,000 100.CJI, 13,586 

I 2 5.520 55,200 73 .6% 10,000 

I 2 5.520 27,600 36.8% 5,000 

3 8.654 75,000 100.CJI, 8,670 

I 3 8.654 66,550 115.4% 10,000 

3 8.654 43,275 57.7% 5,000 

I 4 11. 792 75,000 100.CJI, 6,360 

I 4 11. 792 58,950 78.6% 5,000 

4 11. 792 23,550 31.4'1, 2,000 

I 5 14.931 75,000 100. CJ/, 5,023 

tt 
5 14.931 74,625 99.5% 5,000 

5 14.931 29,850 39. 8% 2,000 

6 18.071 75,000 . 100. CJ/, 4,150 

I 6 18.071 90,315 120.5% 5,001 

I 6 18.071 28,630 38.'4, 1,585 

7 21.212 75,000 100.CJ/, 3,535 

I 7 21.212 63,636 84.8'1, 3,000 

r 7 21.212 42,424 56.5% 2,000 

8 24.353 15,000 100.CJf, 3,080 

I 8 24.353 97,425 129. 9% 4,000 

8 24.353 48,675 64. 9% 2,000 

I 9 27.494 75,000 100. CJ/, 2,727 

9 27.494 82,482 109.9% 3,000 .. 9 27.494 54,988 73.3% 2,000 

I 10 30.635 75,000 100. CJ/, 2,450 

10 30.635 61,275 81. 7% 2,000 

I 10 30.635 30,600 40.8% 1,000 
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I 
TYPICAL VOLTAGES 

' TBM-3500 
.-

I 
Pin #1 2 3 4 5 6 7 8 9 

Vl 6BE6 -6.7* 1.1 5.4AC 0 64* 64* 
I 

-2.3* 

V2 6BH6 -0.~ 0.3 5 . 4AC 0 92* 92* 0 I 
VJ 6.\K5 -9.6* 0 0 7.0A.C 62* 62* 0 

I V4 6A.K5/5654 -8.7* 0 7. OA.C 0 87* 87* 0 

V5 12AT7/6201 250 0 5.5 0 0 250 0 5.5 7.0A.C I 
v6 l2AU7 72 0 3.9 0 0 32 0 1.1 7.0A.C 

V7 6sN7 0 118 2.0 0 200 ,.2 7.0A.C 0 I 
v8 6A.B4 52 6.4Ac 6.4AC 0 2.1 

I V9 5695 0 7.2 6.4AC 6.4AC 7. 2 17$AC 

V-10 12AT7 112 -8.6 0 0 0 98 -5.0 0 7.0A.C --V-11 OA.2 300 150 300 150 

V-12 Q\2 1,0 0 150 0 I 
V-13 3HTF4 6.0A.C 6.0A.C - 6.Q\C 6.Q\C 

I 
o e: 

-All DC measurements made with a VTVM (11 megohm input Z) I 
-All AC measurements made with a 5000 ohm/volt meter and specially noted ("AC") 

I -Chassis ground is common to all DC measurements and AC, except where indicated 
( --VAC-- ) • 

*Indicates a 1 megohm resistor connected in series w1 th the VTVM probe to I 
avoid RF shunting. 

-The AC waveform produced by the Sola transformer to supply voltage for the I filaments is not a sine wave. There are harmonics present and therefore, the 
voltage as measured by a typical rms voltmeter will be approximately 7.0 volts. 

J The effective heater voltage remains 6.JVAC. 
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I 

.. PARTS LIST 

C-1 3000 pf '!_5'/, 500 V dipped mica capacitor Cornell Dubilier 

I C-2 100() pf '!:_5% 500 V " " " " " 
C-3 100 pf '!:_5% 500 V " " " " " 

I C-4 3000 pf '!:_5'1, 500 V " " II II " 
C-5 100 pf ! 10% 500 V " " " " II 

I C-6 100 pf : 10% 500 V II II II II II 

I C-7 . 001 mfd +80 -20% 600 v disc ceramic capacitor Radio Material 

C-8 1000 pf '!:_5% 500 V dipped mica capacitor Cornell Dubil ier 

I C-9 100 pf !10% 500 V II II II " " 
C-10 . 001 mfd -tao -20% 600 v disc ceramic capacitor Radio Material 

I C-11 3000 pf '!:_5% 500 V dipped mica capacitor Cornell Dubilier 

I 
C-12 47 pf :10% 500 V II II II II II 

C-13 1000 pf '!'_5'/, 500 V II II " " IJ 

p C-14 1000 pf '!_5'1, 500 V " II " II " 
C-15a 40 m.fd 350 v 4 section twist prong electrolytic Mallory 

I C-15b 40 m.f d 350 v " II " " " " 
C-15c 30 mfd 350 v" " " " " II 

I C- 15d 20 mfd 350 V " " " " " " 

I C-16 47 pf :10% 500 V dipped mica capacitor Cornell Dubilier 

C-17 3900 pf '§'/, 500 V " II " " " 

I C-18 100 pf !10% 500 V " " " II " 
C-19 10 pf '!:_5'1, 500 V " " " " II 

I C-20 . 25 mfd 400 V metalized paper capacitor " " 

I C-21 .25 mfd 400 V n II " " " 
C-22 1000 pf '!5% 500 V dipped mica capacitor " " 

.. C-23 .02 mid 400 V metalized paper capacitor " " 
C-24 24 pf ~10% cipped mica capacitor " II 

I C-25 .25 mfd 400 V metalized paper capacitor n n 

I - 15 -
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I 
PARTS usr (cont'd) 

' C-26 .25 mfd 400 v metalized paper capacitor Cornell Dubilier 

I C-27 100 pf'!;>% 500 V dipped mica capacitor II II 

C-28 .25 mfd 400 v metalized paper capacitor n II I 
C-29 .25 mfd 400 v metalized II n II II 

C-JOa 20 mfd 450 V 2 section twist prong electrolytic II n I 
C-JOb 10 mfd 450 VII II n " II II II 

I C-31 . 25 mfd 400 v metalized paper capacitor II II 

C-32 • 25 mf d 400 v meta 1i zed II II II n II I 
C-33 Adjust at factory, maximum 

value 500 pt '!_5'1, 500 v dipped mica capacitor II II 

I C-34 10 mfd 450 V tubular electrolytic II II 

C-35 4 mfd 150 v metalized paper capacitor I (bathtub case) Aerovox 

C-36 4 mfd 150 v metalized II II II 'I 
C-37 2 mfd 400 v metalized paper capacitor Cornell Dubilier 

C-39 l mfd 200 v metalized II II " II I 
C-40 220 pf '!_5'1, V dipped mica capacitor " " 

C-41 220 pt '!_5'1, " II II " n I 
C-42 85 mfd 600 VAC, aluminum can, oi 1 filled paper Aerovox 

I C-4Ja 40 mfd 450 V 4 section twist prong electrolytic Sprauge 

C-4Jb 40 mfd 450 V n n " II I 
C-4Jc 40 mfd 450 V " II " II 

C-43 40 mfd 450 V II II " " I 
C-44 .001 mfd +80 -20% 600 v disc ceramic capacitor Radio Material 

I C-45 .001 mfd +80 -20% 600 v II II " " II 

C-46 .001 mfd +80 -20'1, 600 v II II II " II 

J C-47 69 MMFD '!7% 500 v dipped mica capacitor Cornell Dubilier 

- 16 -
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~ 
PARTS Lisr (cont'd) 

R-1 100 K !lo.l ½ W composition carbon, fixed resistor Allen-Bradley 

I R-2 10 K !lo.l l W n ti n n n ti 

R-3 220 K !lo.l 1 W ti n n n " n 

I R-4 1000 !lo.l 1 W " " n n n n 

I R-5 100 K !lo.l t W II ti n " It n 

R-6 100 K !lo.l t W II II II n n II 

I R-7 220 K !10% t W II ti n n If n 

R-8 10 K !lo.l l W n n n n n II 

I R-9 10 K !lo.l ½ W ti n n n II II 

R-10 68 K !lo.l ½ W n n n " n n 

I R-11 220 K !lo.l ½ W n II n n II " 

I R-12 4700 !lo.l t W n n n n n " 
R-13 33 K !lo.l t W n n n n n II 

p R-14 4700 !lo.l ½ W n ti n n II n 

R-15 10 K !10% l W n n n It It n 

I R-16 33 K !10% ½ W ti n n n II n 

I R-17 4700 !10% l W n ti It n It " 
R-18 4700 !lo.l t W ti n It It n n 

I R-19 130 K !lo.l ½ W ti " ti n ti " 
R-20 470 K !lo.l ½ W n n n n n It 

I R-21 10 K !10% l W ti ti " n ti n 

I R-22 10 K +10% l W n n n n n II 

R-23 10 K :_5'1, lW n n n " II n 

I R-24 10 K !1% l W n n n n ti If 

R-25 100 K ,:lo.l ½ W " n n " n n 

I. R-26 Adjust at factory 
nominal value 

I ( 75 K :_5'1, ½ W) If n If n " 
,, 
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I 
PARTS LIST (cont'd) 

' R-27 470 K _!10% ½ W Composition carbon, fixed resistor Allen-Bradley 

R-28 2200 _!10% l W n n n n n n I 
R-29 15 K _!lo,g 2 W II n II II II n 

R-30 68 K _:lo,g ½ W n II II n 11 II I 
R-31 100 K '!;J% ½ W II " n II n " I R-32 100 K _:10% ½ W II II II II n " 

R-33 270 _!10% 2 W " II n n II n I 
R- 34 15 K _:10% 2 W It n II n n n 

R-35 1,00 '!;J% ½ W II II n n II n I 
R-36 100 K '!;J% l W II n II n " " 

I R-37 100 K '!;J% l W II n n II " II 

R-38 100 K '!;J% t W n " n n n " I 
R-39 33 K ,:10% ½ W " II II " n " 
R-40 1500 ,: 1o,g 2 W " II Control Type AB 0hmite If 
R-41 100 K _:lo,g ½ W n " fixed resistor Allen-Bradley 

I R-42 680 ,:10% l W n n n " II " 

R-43 3300 ,: 1o,g ½ W II n " " ti " I 
R-44 Adjust at factory, 

nomi na 1 value, 
(27 K ½ W _:lo,g) " " 11 II II " I 

R-45 5600 ,: 1o,g 2 W " II " n n " 
I R-46 33 K _!10% 1 W " n II " " " 

R-47 47 K ,:10% ½ W " II " II n " I 
R-48 470 K _:10% ½ W " " " n II " 

R-49 Adjust at factory, I nominal value, 
(1000 ,:10% ½ W) " " " " " " 

J R-50 27 K ,:10% 2 W n " II II n " 

- 18 - I 
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~ 
PARTS LIST ( cont •d) 

R-51 10 K :10% ½ W Composition carbon, fixed resistor Allen-Bradley 

I R-52 15 K :lqg ½ W n n n n n " 

R-53 150 K :10% l W n n n n II n 

I R-54 300 K :10% 2 W II n contro 1 type AB Omni.ta 

I R-55 470 K :10% ½ W n n fixed resistor Allen-Bradley-

R-56 10 K :10% ½ W n II " n n " 

I R-57 100 K :10% 2 W n ti II n n n 

R-58 Adjust at factory, 

I nominal value, 
(12 K :10% ½ W) n n n n II II 

I R-59 10 K +lqg 2 W n " contro 1 type J ti II 

R-60 470 K :10% ½ W II " fixed resistor " " 

I R-61 470 K :10% ½ W " " " " " " 
R-62 470 K :10% ½ W ti " n n " " p R-63 470 K _!10% ½ W n " ti " II " 

I 
R-64 2000 _!10% 20 W top mount ceramic, Wirewound fixed 

resistor Milwaukee 

R-65 Adjust at factory, 

I nomiral value, Wirewound fixed 
(4000 _!10% 5 W) vitreous enamel resistor Ohrnite 

I 
Wirewound fixed 

R-66 750 _!10% 10 W vitreous eramel resistor Obmite 

R-67 5000 :10% 10 W II II " n II 

I R-68 100 _!10% 2 W sandstone • " Milwaukee 

I T-1 Power transformer, 105-130 VAC (regulated plate filament) Sole Electric 

T-2 Transformer, 6 v primary, 150 v@ 10 ma. secondary McMartin Industries 

I T-3 Audio output 15 K primary, 600 ohm secondary shielded McMartin Industries 

.. 
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SR-1 

SR- 2 

SR-3 

SR-4 

D-1 

D-2 

D-3 

SW-1 

SW-2 

SW-3 

L-1 

L-2 

L-3 

L-4 

L-5 

L-6 

PARTS LIST ( cont 1d) 

1N2095 Silicon rectifi er 600 pi v @ 700 ma. 

1N2095 Silicon rectifier 600 piv@ 700 ma. 

1N2095 Silicon rectifier 600 piv@ 700 ma. 

1N2095 Silicon rectifier 600 piv@ 700 ma. 

1N3604/SD 150 

1NJ604/SD 

1N3604/SD 

Silicon diode 

It It 

II II 

2 pole, 2 position wafer switch 

2 pole, 2 position wafer switch 

SPST bat handle toggle switch 

0sc. coil assembly with nominal value capacitor 
(5 pf :10% 500 v) 

Doubler coil assembly with nominal value capacitor 
(5 pf :10% 500 v) 

IF coil assembly with J.5 pf - 12 pf adjustable 
capacitor and nominal value resistor (10 K :10% ½ w) 

IF coil assembly with 3 . 5 pf - 12 pf adjustable 
capacitor and nominal value resistor (10 K :10% ½ w) 

IF coil assembly with J.5 pf - 12 pf adjustable 
capacitor and nolllinal value resistor (2200 :10% ½ w) 

Slug tuned IF coil assembly with nominal value 
resistor (27 K +10% ½ w) and nominal value 
capacitor (24 pl' _!10% 500 v) 
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.. PARTS LIST (cont ' d) 

PL-1 Main peak indicator NE-51H General Electric 

I PL-2 Pilot Light assembly (neon) Leecraft 

I CH-1 Filter choke, 6R@ 150 ma. de - -Quall ty Transformer 

I CH-2 2.5 uh RF choke McMartin Industries 

CH-3 2 .$ uh RF choke McMartin Industries 

I 
XTAL-1 Main channel crystal, frequency specified by customer McMartin Industries 

I 
M-1 Meter, 300 uh main channel modulation McMartin Industries 

I F-1 Fuse, 1 amp 3 AG Slo-Blo L1. ttlefuse 

I 
V- 1 Tube - 6BE6 General Electric 

rt V-2 Tube - 6BH6 " " 

I 
V-3 Tube - 6AK5 ff II 

V-4 Tube - 6AK5/5654 II II 

I V-5 Tube - l2AT7/620l " It 

V-6 Tube - l2AU7 " • 

I V-7 Tube ~ 6SN7 " " 
V-8 Tube - 6A.B4 II " I V-9 Tube - 5696 " It 

I V-10 Tube - l2AT7 " It 

V-11 Tube - Q\2 Amperex 

I V-12 Tube - OA2 " 
V-13 Tube - 3HTF4 (ballast) Amperite 

'- - 21 -

I 
I 

http://www.SteamPoweredRadio.Com


w
w

w
.S

te
a

m
P

o
w

e
re

d
R

a
d

io
.C

o
m

I 

'I 
I 
I 
l 
I 
I 
I 
p 
I 
I 
I 
I 
( 

I 
.. 
I 
I 

~: 
·= 

:► .~ 
J ·a 

~,~ 

•R t•" s. --
r+-:.__,.,,.,, __ ~L!.•H• 

.i •f;~ 
2•u 

§!~ 

J:; .. 
---j 

§~ 

I: 

·'§1:; '! • ll 

i~ ► I. 

~ 

~~n!!~ 
~ . ., 
h 

w 

... ,., 
0 

' 0 

wigfi
Stolen Vertical

http://www.SteamPoweredRadio.Com
http://www.SteamPoweredRadio.Com
http://www.SteamPoweredRadio.Com


www.SteamPoweredRadio.Com

' I 

... 
1,I 

I 
I 
I 
I 
I 
I 
I ._ 
I 
I 
I 
I 

~' 
I 

J 
I 
I 

wigfi
Stolen 2 Line Transparent

http://www.SteamPoweredRadio.Com



