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EFTSTRUCTION MANUAL LPB I ' f IODEL AM.3OTIS TRANSTVIITTER

TRANSMITTERS FOR TRAVELERS INFORMATION STATIONS

Revised May 20,20A2

1.0 TNTRODUCTION

Low Power AM Transmitters are the product of LPB's nationally recognized broadcast
experience since 1960. This AM-30T|S version solid state transmifter utilizes state-of-the-
art technology and is Type Accepted as TX 2-30 TIS for use under PART 90 of the FCC
Rules. ln orderto comply.with the FCC Rules, this transmitter has been equipped with an
audio low-pass filter, modulation limiter, and additional RF harmonic filtering.

The transmitter power output [fPO] is adjusiable from about 2 watts to the full rated
output of 30 watts. However, note that the applicable FCC Rule allows a maximum power
output of 10 watts into a vertical antenna, on frequencies of 530 kHz to 170O kP'z.

2.0 WARRANTY AND SERVICE INFORMATION

2.1 Lirnited Warranty

We guarantee that you will f ind the appearance, workmanship and standards of material
and construction of this equipment in keeping with the application and with good
standards of commercial practice.
For a period of one year from date of delivery, we guarantee ihis equipment against any
form of failure provided that, in the opinion of the manufacturer, no improper use of or
modification to this equipment is at fault. The Euarantee also i 'equires that the equipment
is properly installed and operated within stated parameters. During this period, LPB will
furnish materials and labor in our shops to correct any failure. Shipping charges are the
responsibility of the customer,

After warranty expiration, service will continue to be available from LPB.

2.2 Seruice

This equipment is designed and constructed for optimum results and minimum failure.
lf any problem or question should arise, please call or write LPB Communications
Customer Seruice immediately. tdentification information which you should provide
include: model number, serial number, operating frequency and date of purchase. This
information is found on the identification tabel on the transmiiter.

This equipment, in general, is NOT User Serviceable. lf a malfunction arises or is
suspected, we urge you to return the eguipment to the factory for proper repair.

Pase  (1 )



lf ihe need for seruice arises contact LPB Communications' Customer Service Department
for a Material Return Authorization [MRA] and shipping instruct ions before shipment.
The MRA number must  be on the shipping label .

Contact: phone 010-825-4100 Fax 610-825-4047 E-Mail  suppoti@lpbinc.com

3.0 APPLICABLE FCC RULES

RF signal from this equipment, however it may be used, is governed by PART 90 of the

Rules and Regutations of the FCC. THEY ARE ENFORCED! l t  is the user's
responsibility to understand these rules and to insure that the equipment is operated in

accordance with them. LPB assumes no responsibility for violations of these rules or
improper use of this equiPment.

Appended is the most recent appl icable FCC Rules,47 CFR 90.242, 10-1-97 Edit ion, and

applicable port ions of 47 CFR 90.20 4-1-A2 Edit ion-

The key points of Part 90.242 for TIS transmitter operation are:

1 .) Operating frequency: 530 kHz to 1700 kH.z

2.) Maximum field strength: 2mVlm @ 1.Skm

3.) Maximum RF Power out: 10 watts

4.) Antenna height: 15 meters

4.0 CIRCUIT DESCRIPTION

We do not recommend user repair of this equipment but (furnish the following theory of
operation information for those interested, it will assist in isolating a problem. Fufthermore,
referto the troubleshooting guide in Section 7.0 and to the block diagrams and
schematics in this manual.

4.1 Sumrnary

(REFER TO TRANSMITTER BLOCK DIAGRAM, FlG. 1)
The transmitter uses an integrated circuit technique to generate a high-stability signal at

six times the carrier frequency.A digital countdown circuit produces the carrierfrequency
which is then amplitude modulated at a low level. A linear RF power amplifier increases
the output to full rated TPO. The linear RF amplifier allows output power adjustment down

to about2to 30 watts [TPO]. The internal meter is used to measure Modulat ion and

Relative RF Power OutPut. :

A l imiter stage is employed at the audio lnput, adjustable to avoid over-modulat ion. This is

fol lowed by an audio low-pass f i l ter to l imit the audio response above 3000 Hz as required

for TIS operation.
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[Refer to Power Supply Fig, 2 and schematic and List # 6015-A]

The low voltage secondary of the transformer T1 feeds a standard full-wave diode bridge
Dl (CRl). Diode D2 (CR2) and transistor Q1 provide regulation and ripple rejection.
Diode D3 (CR3) provides half-wave rectification for the 15 VDC supply. Both primary AC 

'

and B+ voltages are fused (F1 & F2). A metal oxide varistor V1 shunts the low voltage
secondary of T1 to protect against damage from voltage transients.

4.3 Exciter

(Refer to TIS Exciter Fig. 3 and schematic)
(Parts list # 6049-F and # 6010-F)

4.3.1 Audio

The audio section utilizes input transformer T2 to provide isolation and balanced 600 ohm
line input. The transformer secondary drives an operational amplifier Al in the inverting
mode. This feeds an integrated circuit balanced modulator 44 and the input of the meter
amplifierA6.The VU meter is calibrated to read 0 VU at 100% modulation, and is faciory
calibrated by supplying al kHz tone to the transmitter audio input terminals

The balanced modulator ,A4 provides a low amplitude modulated signal. Since the input is
a square wave, the modulator output ls a square wave, rich in harmonics. DC voltage for
the audio input stage, meter amplifier and modulator is provided from a sub-regulated
power supply for high stability.

R4B is adjusted to limit the modulation so it will not exceed 95% (with the limiter set) on
negative peaks with an input signal 15 dB above normal level. R4B is factory sealed, and
is NOT user adjustable.

4.3.2 Oscillator

A precision crystal is used in the integrated circuit oscillator A2. It operates at six times the
transmitter carrier frequency for maximum stability. The oscillator output drives a divide-
by-six counter A3. This output is square wave at the carrier frequency and is applied to
modulator A4.

4.3.3 RF Pre-Driver and Driver Stages

Modulator 44 output drives the pre-driver amplifier consisting of an emitter follower Q2
which drives the power transistor Q3 operating Class A. A tuned circuit (Ll and C43l is in
the collector circuit of Q3 to filter the harmonics from the square wave. This results in a
carrier output from Q3 that is a sine wave with low harmonic content. The RF drive level

. control R31 in the pre-driver adjusts the output power of the transmifter. The driver
amplifier provides input to the final power amplifier.

Page (3)



4.4 RF Power ArnPtif ier

[Referto RF powerAmplif ier Fig,4 and schematic, and Parts List# 6005-4 & 6047-A]

The final power amplifier util izes a matched pair of balanced emitter transistors Q5

and e6. Bias must be supplied for l inear AM ampli f icat ion. This operating bias is

developed in a series regufated bias supply whose main components are A5 and Q4-

Because the power ampiifier is push-pull and the transistors are matched, a high

decree of second harmonic rejection is automatically achieved. An elliptic function

filter (c31 through c35, L4 & L5) atthe power amplifier output rejects higher order

harrnonics. Transmitter RF output is sampled to present Relative RF Output on the

VU meter with the switch (S2), on the exciter, in the REL RF OUT position-

The elliptic fi lter is designed to operate over one-third (1/3) of the 530 kHz to 1700

kHzAM band. Sectioning the band with differentfilters is necessary because of the

width of the band. For example: the second harmonic of 530 kHz fails within the band

at 1060 kHzand the third harmonic at 1590 k1zis also within the band. The low-band

filter covers 530 kHz to 830 kHz, mid-band 840 kHz to 1270 k1z and high-band 12BO

kHz to 1700 kHz.

Any field change of frequency will be restricted to the operating range of the filter. For

eximple: a 640 kHztransmittercan be changed to operate on 710kHz by simply

changing the crystal but it cannot be operated above 830 kHz without first beinE

returned to the iactory for a new elliptic output filter and adjustment of the power

amplifier.

5.0 INSTALLATION

5.1 Location and Mounting

Select a location which will provide several inches of clearance on all of the sides of

the transmitter. Clearance around the heatsink ls especialty important. Do not block

the vent holes on the top and bottom of the chassis. Do not shelf-mount the as this will

block the holes and interrupt the air circulation.

Do not mount the transmitter to an electrically conductive surface. We

recommend a wood or similar backboard-

Holes are provided in the chassis for three (3) screws to mount the transmiiter to a

vertical surface. Screws, #10 x 5/8", are supplied for the top two mounting holes and

# B x /r" for the lower hole. Refer to Fig .7 for proper mounting. A rack mounting kit  is

a lso avai lable.
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5.2 lnterfacing the Transmitter

AC Power: The transmitter requires a standard 117 VAC, 50/60 Hz. Oulet. A 6 foot,
3 conductor l ine cord with 3 pin AC is supplied. DO NOT REMOVE THE GROUND
PIN FROM THE PLUG.

Audio: The audio lmpedance is 600-ohm transformer balanced. Any input between -
15 dBm and +10 dBm wil l  provide 100% modulat ion (with the Audio Gain control R4
properly set, and 95% modulation with the limiter properly set). The audio quality
delivered to the listener can be no better than that delivered to the transmitter.

Connect the audio feed line to the AUDIO lN terminal block tocated on the bottom of
the transmitter chassis. (see Fig. B).

RF Output: The RF output impedance is industry-standard 50 ohms, unbalanced,
using SO-239 UHF connector (see Fig B). The RF output cable must be 50-ohm
coaxial cable. Type RG-BiU is recommended. For short runs, type RG-58/U is
acceptable.

NOTE:rA strong RF field exists within a fewfeet of the transmitter and may affect the
operation of other equipment located in close proximity to the transmitter.

6.0 CONTROL SETTINGS AND OPERATION

6,1 User Control Descriptions and Locations

A number of trimpots are located inside the transmitter, Some are factory set and
sealed. Removaf of any of the seals will void the warranty.

User adjustable controls include:

PowerSwitch (S1) located on the powersupply board. The red LED wil l
be on when power is appl ied.

Meter Switch (S2) located below the rneter on the exciter board. This
switch selects the junction of the meter to indicate relative RF Power
Output or Percent Modulation.

Audio Gain (R4) located on the upper Ieft comer of the exciter. This
adjusts the audio gain of the transmitter to provide rcO% modulation (95%
with the l imiterset) for any audio input level from -15 dBm to +10 dBm.

RF Drive (R31) Iocated lower center of exciter board. This control adjusts
the RF drive to the final power amptifier for the desired RF ouipui power
between 7o/o and 100% of rated TPO. 30 watts.
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6"2  Setup  and Opera t ion

Refer to Section 6.1 of this manual and the operating instruct ions located on the
inside of the transmitter front panel. With power switch (S1) off (down posit ion) make
sure RF Dr ive level  (R31) and Audio Gain (R4) are at  MINIMUM (fu l l  counter-
clockwise).

1, Be sure al l  connections to and from the transmitter are secure.
2. When using an Antenna Tuning Unit (ATU-30), refer to the ATU-30

manual for proper matching procedure.
3. Turn transmitter power switch on.
4. Place Meter Function Switch in REL RF OUT (Relative RF Output).
5. Set RF Drive control (R311 for the minimum power required for the

application. This may be measured using the Relative RF Output Meter.
This meter reads output voltage referenced to 100% TPO. The AM-3OT|S
full-scale reading (100%) indicates the voltage generated for 30 watts
output. Since power is a function of the square of the relative voltage, to
conveft the meter reading to power out in watts use the following equation:

(Meter Reading /10O)' x Rated TPO = WATTS)

Example: Meter reads 70, TPO = 30 watts

(701100)'x 30 = 0.49 x 30 = 14.7 watts

(These are approximate calculations; the meter may not read precisely.)

NOTE: Transmitter RF power out (watts) can be read from the ATU-30 meter POWER.

6. Function Switch to percent modulation position (% MOD).
7. Adjust Audio Gain Control [R4] so the meter Indicates approximately 50%

during program material peaks. The VU meter is an average responding
device; however, the modulation level relates to the peak of the waveform.
As a result, the program levels should be set not to exceed about 50%.
(The rnost accurate means to measure the modulation is to observe the
modulated carrier waveform on an oscilloscope.)

B. A f inal check of the power output should be made at this t ime, to ensure
compliance with Part 9A.242 of the FCC Rules and Regulat ions.

D a n a  / A \I  q v v  \ v . /



7,0 BASIC TROUBLESHOOTING GUTDE

Problem Possib le Cause

LED power indicator does not light. No power on AC receptacle
F1 blown.

No RF output indication. Fuse F1 and/or F2 blown.
Shorted output cable:
Drive control [R31] set to minimum.
Crystal not seated properly.
Meter Switch (S2) in %o MOD position.
Defective Transistor Q 1
Defective oscillator chip A2.
Detective Divide-by-six chip 43.
Defective Modulator chip A4.
Open RF output cable.
Bad match to load.

RF output reads off scale when Output badly mismatched.
drive control (R31) is advanced.

Fuse F2 blows after a short period of Audio input cable not connected.
operation. Audio gain control (R4) set at

minimum.

No modulation indication with RF output No audio from source.
OK (unmodulated carrier is heard on a
monitor).

Audio distortion heard on radio Audio gain control set too high.
receiver.

Hum heard on radio receiver. Problem audio source or audio
feed line.

8. O MAINTENANCE
These transmitters are designed for continuous 24-haur seruice. Periodic checks of
the transmitter and associated equipment are recommended to catch any problems
that may rise.

Modulation level, RF output level and output matching should be checked regularly.

9.0 PARTS LIST AND SCHEMATICS
Following this section is a complete set of parts lists and schematics. Refer to these
Iists for the LPB Communications part numbers and value.
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chird a{acent channel, the applicant
shall ceitify that he has considered
tirese possible interference effects and,

co thg best of his know-1edge, does not

foresee interference occurring to

broadcast stations operating on second
or third a{acent channels-

(iii) A map shou'ing the geographical
locacion of each transmitter site and

an estimate of the signal strength at

the contour of the desired coverage
area. For a cable system, the contour
to be shown is the estimated field

strength at 60 meters (197 feet) from

any point on the cable- For a conven-
tidnil radiating antenna, the esti-
mated field strength contour at 1'5 km
(0.93 mile) shall be shown- A contour
map comprised of actual on-the-air
meisurements shall be submitted to

che Commission within 60 days after

station authorization or completion of

station construction, whichever occurs
later. A sufficient number of points

shall be chosen at the specified dis-
tances (extrapolated measurements are

acceptable) to adequately show compli-
ance w'ith the field strength limits'

(iv) For each transmitter site, the

transmitter's output power, the type of

antenna utilized, its length (for a cable

system), its height above ground, dis-

tance from transmitter to the antenna,
and the elevation above sea level at the

transmitting site.
(3) Travelers Information Stations

wiit be authorized on a secondary basis
to stations authorized on a primary

basis in the bands 510-535 anci 1605-1715
kHz.

(4) A Travelers Information Station
authorization may be suspended, modi-
fied, or withdra\,vn by the Comrnission
without prior notice of right to hearing
if necessary to resolve interference
conflicts, to imPlement agreements
with foreign governments, or in other

circumstances warranting such action'
(5) The transmitting site of each

Travelers' Informatiorlstation shall be

restricted to che immebiate vicinity of

che follor,r'ing specified areas: Air'

train, and bus transportation termi-
na1-s, public parks and historical sites'

bridges, tunnels, and an;' intersection
of a-Federal Interstate Highr'r'ay s'ith

any otirer Interstate' Fecierai' Scace, or

local highura.v-.

S 90.242 Travelers' information sta-
tions.

(a) T'he frequencies 530 through 1700

kHz in 10 kHz increments may be as-

signed to the Public Safety Pool for

th-e operation of Travelers' Information
Satibns subject to the following condi-

tions and limitations.
(1) For Travelers' Information Sta-

tion applications 9tt1y, eligibility re-

quirements as set forth in S 90'20(a) are

extended to include park districts and

authorities.
(2) Each application for a station or

system shall be accomPanied bY:- 
(i) A statement certifying that the

transmitting site of the Travelers In-

formation Station will be ]ocated at

least 15 km (9'3 miles) measured
orthogonally outside the measured 0'5

mv/m"daytlme contour (0'1 mVim for

Class A siations) of any AM broadcast
station operating on a first adjac-ent
channel or at ieist 130 km (80'6 miles)

outside the measured 0.5 mV/m day-

time contour (0-1 mVim for Class A sta-

tions) of any AM broadcast station op--

erating on-the same channel, or' i f

niehttlme cperation is proposed, out-

siie the theoretical 0.5 mV/m-50"2
nighttime skywave contour of a U'S'

Cliss A station. If ciee measured con-

tour is not available, then the cal-

culated 0.5 mV/m field strength con-

tour shall be acceptable' These con-

tours are available for inspection at

the concerned AM broadcast station
and FCC offices in Washington, DC'

(i i) In consideration of possible cross-

modulaticn anC inter-modulation in-

i.erference effects r'r'hich rnay resuLt

froin the operation of a Travelers Infor-

mation Siation in the vicinirY of an

Alv{ broadcast station on the second or

A 7 )
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(6) A Travelers Information Station
shail normally be authorized to use a
single transmitter. Hor,vever, a system
of stations, u'ith each station r-" the
system employing a separate transmit_
ter, may be auihorized for a specified
area provided sufficient need. is dem_
onstrated by the appticant.

(7) Travelers fnformation Stations
shali transmit only noncommercial
voice information pertaining to traffic
and road-.conditions, traffic hazard and
travel advisories, directions, availabil_
ity oi iociging, rest stops and service
stations, and descriptions of local
points of interest. It is not permissible
to identify the commercial name of
any business establishment whose serv-
ice may be availa.ble within or outside
the coverage area of a Travelers Infor_
mation Station. However, to facilitate
announcements concerning departures,/
arrivals and parking areas at air, train,
and bus terminals, the trade name

(2) A frequency tolerance of 100 Hz
shall be maintained.

(3) For a station employing a cable
antenna, the following restrictions
apply:

(i) The length of the cable ar-rrenna
shall not exceed 3.0 km (1.9 miles).

(ii) Transmitter RF output power
shall not exceed 50 watts and stitt Ue
affustable downward to enable the user
to comply vvith the specified field
strength iimit.

(iit The field srrength of rhe emis_
sion on the operating frequency shall
not exceed 2 mY/m when measured
n'ith a standard field strength meter at
a distance of 60 meters (lg7 feet) from
any- part of the station.

(ii) Oniy vertical polarization of an_
tennas shali be permitted.

(iii) Transmiiter RF
shal1 not exceed l0 r,vatts
user to comply rvith the
strensth Iimic.
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(iv) The field strength of rhe emis_
sion on the operating frequency shail
not exceed 2 rnylm when measured

appiy:
(i) 0.50 km (0.31 miles) for rhe case

'*,hen both stations are using cable an_
tennas-

(it 7.50 km (4.66 miles) for rhe case
when one station- is using a conven_
tional antenna and the other is using a
cable antenna.

(iii) 15.0 km (9.3 miles) for che case
when both stations are using conven_
tional antennas.

(6) For a system of co-channel trans_
mitters operating under a single au_
thorization utilizing' either cibte or
conventional antennas, or both, no
minimum separation distance is re_
quired.

(7) An applicant desiring to locare a
station that does .rot co*lly with the
separation requirements of this section
shall coordinate with the affected sta_
tion.

(8) Each transmitter in a Travelers
Information Station shall be equipped
with an audio low-pads filter. Suc6 ni_
ter shall be instatled between the mod_
ulation l imiter and che modulated
stage. At audio frequencies between 3
kHz and 20 kHz this filter shall have an
attenuation greater than the attenu_
ation at I kHz by at least:
60 logro (f/3) decibels.

where "f" is the audio frequencl, in
kFiz. At audio frequencies 
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kF{iz, the attenuation shail be at least
50 decibels greater than the attenu_
ation at I kHz.
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