CASE REPORT - EB-07-LA-101

Run Date: 9/1/2009

Start 3/19/2007 Susp. 7/28/2007 Status: CLOSED HQ

SoiDate:

Agent ﬁ_

Name:
Company: *
Address: |

COMPLAINANT

Phone: °

Emait: Ij
P_Address: :
Notes: | o

Complt|YES .

IX YES

Method:/£OC ViA EMAIL
EntityArchived

sonfide [IEQ )

]

TosArchived

Cong.[No
InfoTrs[YES

L_I\_r“cﬁi've_;l ' K

Signal on distress fraquency band,

WORK EVENTS _

; —_— .
. EventDate Agent Event Type

Welitility

'3Mo/2007 @NER  OPEN

E Prob. Resolution:

§
i
i
i

ixg

Support Contractor for the usmcc,

406.08 and 406.09 MHz. Signal started March 9,

teatied@@ Simitar case

doesn't know signat strength. There are about 25 satellite pas
been detected since March 9. Thinks coordinates good for 4.
minutes to reglster a hit. @88 uggest we wait a couple days

years ago (see EBOOLA405). Perlno signal on 121.5 or 243, He
£e5 per day, and only 18 hits have
8 km. Signal needs to be up about 4

50 he couid get a log.

emails @fland @ice signal in Bakerstisid on

Reviewed EBOOLA405. Agents went out several days in 2009 and 2001, never heard signal.

t
(3212007 R

Prob. Resolution:

UPDATE

Recelved log via email from‘ Tei call witl'! Hits don't have pattern.

Lar2ar2007 B

| Prob. Resolution: Called @l Number of hits are decrea
; iocal time. Thinks we should hold off

UPDATE

sing. Times are sporadic,
tifl next week.

bout most consistent is 2t 9 pm

 Pagelof3




CASE REPORT - EB-07-LA-101 Run Date: 9/1/2009

‘si2si2007 @B OnscEnE T T T — T T T —

. Prob. Resolution: Called S8R ast hit was yesterday momning.

[ Traveled to Bakersfiald. Monitored in afternnon and evening. No signal detected,

3202007 QBB On SCENE

, Prob. Resolution: Caiiedn last hit was 5 am today. Wonitored in area bofore heading back to office, no signal
. detected,

(3302007 @R uppaTE
' Prob. Resolution: gl from‘ Got a couple of hits yesterday afternoon. Wil send an update Monday,

‘w2007 @8 Uppare

Prob. Resoiution: Email from & oat2 shows 1-3 hirs per day. for at least two weeks. Times were sporadic,

‘432007 BB OwsCENE
i

1
! Prob. Resolution: Monitored, no signal detected.

S

]

catarzo0r REE uppaTE
!
{ Prob. Resolution: Cajied ‘Tbinks signal is weak because only sateliites that are directly ovarhead {0-5 degrees)
| hear signal. Larger degree means more atmosphare, thus more attenuation. Will send mip fog re

. ' yesterday's activity, tated that he woustd contact someone at Tyndall AFB, FL {formatly
Langley) about getting CAP to fly overhead {funding may not be gpproved if it is not an ELTL A4
| this time, ossi't feel it is worthwhile for us to go back.

(452007 @B UPDATE

’ Prob. Resolution: Received email from nith log. Only hit on 413/07 (date | was on-scene) was at 14:07 am, local

i time.
.

[411212007 @iy UPDATE
! Prob. Resolution: Tal aal withn Numnbers of hits are going down,

| 582007 @R  UpDATE
Ii Prob. Resolution: Tel ¢ai frenl!Hits still sporadic, hut averaging 2 per day.

(5722007  @MP UPDATE

| Prob. Resolution: Tel caif from & Hits lately have been more active than ever. Gave me new coordinates,

151072007 QBB  1X RESOLVED

i Prob. Resolution: Dfeq sighal to residence. Signal emanating from a Hamtronics ROD4 receiver, built from a kit

_! appr. ~10 years age. Receiver was designed for 958.25 #ikz, connected o an 8" rubber whip, and
' is on 24/7. Per my request, subject turned off receiver. Ha was knowledgeable of RF and

' promised to check it with a SA before using it again,

‘ai1iz007 @ uppATE
; Prob. Resolution: Ca!iedmast hit was at 2:32 pm yesterday.

i
Called subject, Fred Caughelt, informed him that his receiver was likely the source, sinee the
! satellite was no longer hearing the signal. '

’ FCC database shows valid amateur callsign, WBEAKQ for subject.

Bownloaded specs for receiver from Hamironics website, www.hamtronics.com.




CASE REPORT - EB-07-LA-101 -
51712007 gEgp UPDATE ' ' o T

t Proh. Resolution: Galculated field strength frem SA reading. Write up Citation and emailed to 0 . sént Citation
up chain of command. Citation should be refeased beginning of June 97,

6182007 @B ENF ACTION

i Prob. Resolution: Mailed out Citation via reg and cert mail. .
6/2512007 QR UPDATE
Prob. Resolution: Received return receipt card. E
16202007 @@ UPDATE

Prob. Resolution: Waiting for reply ta citation,

'7iz2007  @@R  CLOSED Archived
; Prob. Resolution: Received latter from FC. Receiver has been rendered permanently inoperative.
: PDFed reply to gilfand @§.

RULE VIOLATIONS

Page 3 of 3




Wonderful three bedroom one house bath buitt in 1953, and in move-in condition, this
cheerful home sports brand new paint and flooring, realy nice kitchen, automatic
Sprinklers, fenced yard, inside laundry, and a garage!

Guest/second unit is also charming and well cared for—if has one bedroom, its own
backyard, and a storage garage with its own laundry facilities.

Both units are cheerful and show pride of ownership! Call for your personal tour!

Please check out our featured listings on the Caldwell Banker TV show, Channels 13§ 5, seven
days a week, twice daily. Sunday mornings at 8:30, Channel 8, Time Warner Cable.

L H 22 2
Coadedareld Ragirlrer s

Direct Line (661) 664-0655
E-Mail terri@terricollins.com
www.bakersfieldhouses.com




Federal Communications Commission

Enforcemant Bureau RECEIVED
18000 Studebaker Road Ste 660
Ceritos, California 90703 JUL 2'”2007

RE: File Number EB-07-LA-101
Citation Number C20073290032 LOS ANGELES FIELD OFFICE
CERRITOS, CALIFORNIA
To:Catherine Daaton
District Director, Los Angeles District Office
Western Region
Enfercement Division

I wish to resclve this issue by mail because i underwent vascular
bypass surgery on June 4,2007 and, since I am still in the healing
process, it would be very difficult for me to travel.

This is in response to the citation I received from your office on June
21,2007. This citation deals with accidental and inadvertent

spurious emisgions from a Hamtronics R901 900 MHz receiver.

Since this receiver was gsold commercially, I can only assume it was
type-accepted by the F.C.C, It was operating on 958.250 MHz, and
apparently a multiplier stage was radiating RF on 406.086 Mz,

I can assure you that this traumatic issue came as a complete surprise
to me. Most prudent people would logically assume that a receiver is
Just that; a device for receiving RF, not transmitting it, You can
imagine how surprised I was to be visited by your inspector, <GEENE '

During the visit with ‘, we collectively located the culprit and
turned it off forever. At that time, I offered to surrender the unit
to him, but he declined. In the interim, this receiver has been
rendered permanently jinoperative and there is absclutely NO CHANCE it
will ever bhe powered up again.

Since I have an innate sense of civic pride and a keen interest in
Public Safety issues in general, you may inmagine how devastating this
unfortunate event is to me. I can positively guarantee that this will
never happen again, :

G %
e

Bakersfield CA

Federal Communications Comm
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Federal Communications Commissio.

Before the
Federal Communications Commission
Washington, D.C. 20554

In the Matter of )
' ) File No.: EB-07-LA-101
Fred Caughell )
)] Citation No.: C20073290032
Bakersfield, CA 93308 )
CITATION

Released: June 18, 2007
By the District Director, Los Angeles District Office, Western Region, Enforcement Bureau:

1. This is an Official Citaﬁon issued pursuant to Section 503(b)(5) of the
Communications Act of 1934, as amended (“Act™),’ to Fred Caughell for violation of Section
15.109(a) of the Commission’s Rules (“Rules™.?

3 Section 15.109(a) states “the field strength of radiated emissions from
unintentional radiators at a distance of 3 meters shall not exceed the following values...” For
frequencies between 216-960 MHz, Section 15.109(a) provides a limit of 200 microvoits/meter.
The measured field strength on 406.086 MJ1z, extrapolated to a distance of 3 meters, was 6200
microvolts/meter. This value exceeds the mit by approximately 31 times.

4. The radiated emission on 406.086 MHz is within the 406.000-406.100 MHz
band, which is reserved for use by low power satellite emergency position-indicating
radiabeacons (“EPIRBs™). NOAA, which operates the Search & Rescue Satellite Aided Tracking
System, had complained to this office that the 406.086 MHz emission in Bakersfield could
potentially cause interference to their system, S

5. Violations of the Act or the Commission’s Rules may subject the violator to
substantial monetary forfeitures,’ seizure of equipment through i rem forfeiture action, and
criminal sanctions, including imprisonmient *

'47US.C. § 503(bY(5).
247 CFR § 15.109(5).
*47CFR.§ L.80(b)(3).

$47 U.S.C. §§ 401, 501, 503, 510.




Federal Communications Commissic

6. Caughell may request an interview at the closest FCC Office, which is Federal
Communications Commission, 18000 Studebaker Road, Suite 660, Cerritos, California, 90703.°
You may contact this office by telephone, (562) 865-0598, to schedule this interview, which must
take place within 14 days of this Citation. Caughell may also submit a written statement to the
above address within 14 days of the date of this Citation, Any written statements should specify
what actions have been taken to correct the violation outlined above. Please reference file
number EB-07-LA-101 when corresponding with the Commission,

7. Any statement or information provided by you may be used by the Commission
to determine if further enforcement action is required.® Any knowingly or willfully false

statement made in reply to this Citation is punishable by fine or imprisonment.’

8. I'T IS ORDERED that copies of this Citation shall be sent by First Class U.S,
Mail and Certified Mail, Return Receipt Requested to Fred Caughell at his address of record.

FEDERAL COMMUNICATIONS COMMISSION

i Dt

Catherine Deaton

District Director, Los Angeles District Office
Western Region

Enforcement Bureau

$47 US.C. § 503(bX3).
¢ See Privacy Act of 1974, 5 U.S.C. § 552a(e)(3).

7 Sez 18 U.S.C. § 1001 et seq.




A Los Angeles Office agent employed the MDDF in Bakersfield, CA to locate an
emission on 406.086 MHz. The signal was emanating from a Part 15 unintentional
radiator (Hamtronics R901 receiver) inside a single-family residence. NOAA, stated that
the signal had the potential to cause interference to their Search & Rescue Satellite Aided
Tracking System (SARSAT). Sanctions are pending,
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A.H. Systems Inc.

2 97wv Cozycroft Ave, Chatsworth, CA 9131,
Phone {818) 998-0223 Fax (818) 998-6892
E-mail: sales@AHSystens.com
‘Web site: http://www. AHSystems.com

Calibration, 10 Meter RG-58 N-N cable

Model: SAC-213-10 Serial Number: Date: 31-Aug-04
Frequency (MHz) Cabls Loss (dB)
10 - 0.5
20 0.7
30 0.8
40 - 0.9
50 1.1
&0 1.2
70 1.3
80 1.4
a0 1.5
100 1.5
200 2.2
500 - 36
700 4.6
1000 5.7
1300 6.8
1500 7.4
' 1700 8.2
' 1800 86
2000 - 92
3000 12.7
4000 16.7
5000 19.1
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10 Meter Calibration, Tunable Dipole Antenna, Balun #4

AH. Systems Inc.

9719 Cozycroft Ave. Chatsworth, CA 91311
Phone (818) 998-0223 Fax (818) 998-6892

E-mail: sales@AHSystems.com
Web site: htep:/iwww. ATESystems.com

Horizonta] Palarization

Model: FCC-4 Serial Number: 325 Date: 31-Aug-04
Freguency Element Length Antenna Factor Gain
{MHz) {L/2-in.) {dB/m) {dBi)
325 g 18 ~19.8 0.64
350 7 34 20.6 0.55
375 7 12 20.8 0.97
400 7 1/8 211 1.15
425 5 9/16 21.2 1.57
450 6 1/8 21.8 1.56
475 5 58 22.3 1.44
500 5 14 22.8 1.41
525 4 15/16 23.8 0.86
550 4 3/4 24.1 0.94
575 4 12 24.7 0.78
600 4 3/8 24.8 1.00
625 4 1/8 25.3 0.83
650 4 25.4 1.07
B75 313/16 25.5 1.29
700 3 11116 25.8 1.35
‘725 3 7118 25.9 1.58 -
750 3 14 26.2 1.56
775 3 1/8 26.0 2.07
800 3 26.5 1.83
825 2 15/16 26.8 1.82
850 2 78 26.9 1.89
875 21116 27.1 1.96
900 2 5/8 274 1.91
925 2 5/8 27.7 1.90
950 2 58 28.5 1.34
975 2 5/8 29.2 0.83
1000 2 5/8 29.9 0.34

Add antenna factor plus cable loss to recaiver reading in dBuv
to convert to field intensity in dBuVimeter. Calibration per

SAE ARP-958 andior ANS! C63.5 and/or IEEE 291
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A H. Systems Inc.

110 Cozycroft Ave. Chatsworth, CA 91311
Phone (818) 998-0223 Fax (818) 998-6892

E-mail: sales@A HSystems.com
Web site: http://www.AHSystems.com

Horizontal Poiarization

3 Meter Catibration, Tunable Dipole Antenna, Balun #4

Model: FCC-4 Serial Number: 325 Date: 31-Aug-04
Frequency Element Length Antenna Factor Gain
{(MHz) {L/2-in.) {dB/m) {dBi)
325 8§ 1/8 19.2 1.30
350 7 314 20.2 0.93
375 7 172 21.0 0.77
400 7 148 21.1 1.14
426 6 9/16 22.2 0.65
450 6 1/8 221 1.20
475 5 5/8 23.1 0.72
500 5 1/4 23.2 1.02
525 4 15/16 23.1 1.54
550 4 3/4 236 1.42°
~ 575 4 1/2 24.3 1.14
600 4 3/8 24.8 1.04
825 4- 18 25.0 1.15
- 850 4 25.1 1.37 .
675 3 13/16 25.4 1.40 .
700 3 11/16 28.0 1.10
725 3 7116 25.9 1.563
750 3 14 26.2 1.54 .
775 3 1/8 26.7 1.35
800 3 26.8 1.48
825 2 15/16 27.3 1.29
850 2 718 27.7 1.16
875 2 11/16 277 1.41
960 2 5/8 27.9 1.43
825 2 5/8 28.4 1.18
950 2 5/8 28.6 1.21
875 2 58 29.1 0.88.
1000 . 2 5/8 292 1.02
Add antenna factor plus cable loss to receiver reading in dByV

to convert to field intensity in dBuV/meter. Calibration per

SAE ARP-958 andior ANSI C63.5 and/or IEEE 291




@ AH Systems Inc. I

9719 Cazyeroft Ave, Chatsworth, CA 91311
Phone (818) 9980223 Fax (818) 998-6892
E-mail: sales@AHSystems.com
‘Web site: hitp:/fwww.AHSystems.com
Horizontal Polarization
1 Meter Calibration, Tunable Dipole Antenna, Balun #4

Model: FCC4 Serial Number: 325 Date: 31-Aug-04
Fregquency Element Length Antenna Factar  Gain
{MHz) (Lf2-in)) - {dB/m) (dBi)
325 8 178 18.6 . 0.89
350 7 3/4 205 0.64
375 712 21.3 ) 0.45
400 7 1/8 21.8 0.51
425 - 6 9/16 22.5 0.33
450 6 1/8 220 1.31
475 B 5/8 23.0 0.77
500 5 1/4 23.4 0.7
525 4 15/18 23.9 0.78
550 4 3/4 23.6 1.44
" 575 4 172 24.1 1.30
600 4 318 248 1.22
625 4 1/8 254 . 0.78
650 4 25.3 1.20
875 313118 25.8 1.08
700 3 111186 26.0 1.16
725 3 7118 26.7 0.76
750 3 14 26.8 1.11
775 3 1/8 27.3 - 0.78
800 3 26.8 1.49
825 21516 27.3 1.24
850 2 78 28.3 0.50
875 21116 28.2 0.92
900 2 5/8 28.5- 0.78
925 2 58 28.9 0.71
950 2 58 28.8 1.01
975 2 5/8 28.4 0.63
1000 2 5/8 29.8 .47

Add antenna factor plus cable loss to receiver reading In dBuv
to conver to field intensity in dBuV/meter. Calibration per
SAE ARP-958 and/or ANSI C83.5 and/or IEEE 21




Contact Us - Page 1 of |

P .
A Commercial and Amateur
amitronics, inc. VHE & UHF Radio Equipmant
Providing innovative solutions for 45 years!
ey R ——

Contact Us

Hamtraonics, Ine.

65 Moyl Rd., Hilton, NY 14468-9535

Email: sales@hamtronics.com

Emaijl is the preferred method of contacting us, rather than phoning.

We check our email often, sometimes even after hours

or on weekends to give you quick replies. At times we are in
another part of the building or out of the office,

and using email allows us to respond as soon as possible.

If it is necessary to phone, call us at 585-392-9430, Narmal office hours are 9-12 & 1-4 Castern Time,

HOME PAGE Questions? We'll be glad to hetp. First try to find the answer on the websita.

If you stilt need help, email us with specific questions.
19952007 Hamtronics, Inc. Al rights reserved.

hitp://www.hamtronics.com/contact_us.htm 5/11/2007
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HAMTRONICS® R901 FM RECEIVER
INSTALLATION, OPERATION, AND MAINTENANCE INSTRUCTIONS

GENERAL INFORMATION.

The R90L is a commercial grade
single-channel fin receiver for the
902-928 MHz amateur band and the
928-960 MHz commercial band. With
modifications, we can also supply it
for the 800-902 MHz band.

It features a sharp tunied-line front
end, an 8pale crystal filter plus a
ceramic fiter for superior if
selectivity, hysteresis squelch circuit
to lock onto fading signals, and
automatic frequency control to
compensate for off-frequency trans-
missions.

CRYSTALS.
The channel crystal plugs into
sockets identified in  component

location dizgram as Y1. We can order
crystals for any frequency desired. If
you order your own, be sure to supply
these specs.

The receiver uses 32 pF parallel
resonant crystals in HC-25/u holders.
Crystals operate in the fundamental
mode at a frequency of {F-10.7}/63.
Frequency tolerance is .0005%. We
recommend that crystals be ordered
directly from us to be sure that they
will perform properly over the -30 to
+60°C range for which the unit was
designed. This is especially true for
commercial receivers with the TCXO
option, since the crystal must be
matched exactly to the compensation
circuit in the receiver. If you use an
OV-1 crystal oven, specify a crystal
with a 60°C breakpoint.

If you use an OV-1 crystal aven,
specify a crystal with a 60°C break-
point. The crystal is inserted into
sockets on the board. The oven is in-
stalled on the board over the crystal,
observing polarity by matching the
3-lead pattern to the holes in the
board (see component location
diagram}. Then, the pins of the oven
are soldered to the board.

bushings through panel, washers and
nuts (not supplied}) are installed on
the ouiside of the panel. Be sure to
provide support for the board; do not
rely on the controls to support the
board. For repeater applications, the
receiver should be mounted in an rf
tight box, such as our model al6.

Power Connections.

The receiver operates on +13.6Vde
at about 150 mA peak with full audic.
Current drain with no audio is only
about 40-50 mA. A crystal oven adds
about 500 mA peak current drain
when cold and only about 25 maA
when warm. A well regulated power
supply should be used. Positive and
negative power leads should be
connected to the transmitter at E3
and pe board ground plane, re-
spectively, Observe polarity, and be
certain that the power source does not
carry high voltage or reverse polarity
transients on the line, since semicon-
ductors in the receiver can he
damaged. If the pe board is not
mounted to a grounded chassis,
power supply ground must be
connected to the pec board ground
plane through a separate wire.

Speaaker.

An §-ohm loudspeaker should be
connected to E2 with ground return to
the pc board ground plane. Use of
lower impedance speaker or shorting
of speaker terminal can result in ic
damage. The receiver can also drive
higher impedances, like 1K to 10K
input impedances of cor boards, ete.
There is no need to lvad down the
output to 8 chms,

Antenna Connections.

The antenna connection should be
made to the receiver with a short
length of RG-174 /11 miniature coax as
shown in the detail above the parts
location diagram. Remove 3/8 inch of
jacket from the cable, and separate
the shield bradd from the center con-

the center conductor around the
center of L1, and tack solder to the
coil. Then, tack solder the braid to
the ground pad on the bottom of the
board.

Caution: at these frequencies, it is
necessary to keep the stripped part of
cable just as short as poessible to avoid
losses.

The other end of the cable should
be trimmed to the length required to
reach a panel mounted connector,
such as a type N, BNC, or SMA. Once
the receiver board is mounted in the
chassis or cabinet, the cable can be
stripped (short leads again) and
soldered to the chassis jack. This
method of cable connection was
chosen to allow the best possible low-
loss connection 1o the input cireuit of
the board from presumably (at these

frequencies) rather heavy cahle
running to the antenna system. lts
slceess depends on your
workmanship.

THEORY OF OPERATION.

Signal flow is quite obvious with
one exception: the channel! oscillator
signal is the source of injection for not
only the first mixer but the second
mizer as well. A triple-conversion
process is used for optimum image
rejection.

The input signal is amplified by
GaAsFET Q1 and applied to the first
mixer, GaAsFET Q2, along with
multiplied oscillator injection from
14/C27 at 54 times the oscillator
frequency. Q2 converts the signal to a
first i-f in the range of 123 to 146
MHz, depending on the channel
frequency.

Because the same oscillator is
used to derive both the first and
second mixer injections in order to
take advantage of the oven or TCXO
when used, the first i-f varies in
frequency: the higher the channel
frequency, the higher the i-f. The
second mixer, FET (3, then uses an

INSTALLATION. ductor. Strip 1/8 inch at the end of injection frequency of 9 times the
Mounting. thed . cente;

Some form of support should be FO% ucﬂ‘:f {;‘nI AN, Xtal Freq | 2nd MixInj | 1siLE T8t Mixer
provided wunder the pc board, Msert through hole L Inj
generally mounting the board with om the bottom of [ggg 12.52857 | 112.7671 1284571 676.5429

: : the board at the 850 13.32222 115.8000 1306000 719.4000
t s, h h

:ﬁg:;{;;&beo ?,oc‘;lg:;lin aségn!:lcaneio if): center of L1, Puli 902 14.14762 127.3286 138.0286 763.9714
he b hii T th fh 4 the cable up tight | 928 1456032 | 131.0428 41,7428 7862571
¢ bushings of the squelch an against the bottom L2960 15.08825_| 135 6143 146.3143 813.6857

volume controls, After sliding

of the board, Wrap

%1984 Hamtranics, Inc.; Hilton NY; USA. Al rights resarved. Hamtronics is a registered trademark, Revised: 8/31/05 - Page 1 -



oscillator to convert the signal to 10.7
MHz, where it is processed through 8-
pole crystal filter FL1-FL4,

L16 and LI7 trim the Iload
impedance for the crystal filter for
optimum passhand ripple.

Following are examples of the fre-
quency scheme at various channel
frequencies to illustrate how they
vary.

The 10.7 MHz signal is converted
to 455 kHz within U2, using Y2 as the
oscillator crystal. Ceramic filter FLS
provides further bandpass filtering,
and L18 adjusts the center of the
detector curve, C68 and C50 pravide
deemphasis,

A semple of the audio from
detector output at U2 pin 10 s
amplified in an op-amp active flter
{U2 pins 12-13), selecting any noise in
the area of 10 kHz. The amplified
noise is detected by CR2, adding to a
dc bias voltage from the squelch pot.
This summed voltage at pin 14
operates several transistors in Uz,
which provides COS output at F4,
drives hysteresis transistor Q4, and
mutes the audio going to speaker
driver Ul. The channel oscillator, i-f
ic, and FET's are operated on +8 Vdc
from regulator U3. The FET's have a
Iow breakdown voltage and are
sensitive to voltage transients, so the
regulator protects them from damage.

Note that the R901 design is
adapted from our lower frequency
receivers, which use AFC {automatic
frequency control) to compensate for
drift in the oscillator or error in the
transmitter frequency. We have found
that AFC is impractical in the 900
MHz band because a little bit of afe
voltage can cause the oscillator to
change frequency enough to go out of
the passband; and once that happens,
it will not capture a signal which
should Be heard. For this reason,
AFC normally is not used in the RO01
Receiver, and components for the AFC
circuit are not installed.,

ALIGNMENT.

Equipment needed for alignment is
an fet voltmeter, a good uhf signal
generator, a regulated 13.6Vde power
supply with a 0-200 mA meter
internally or externally connected in
the supply line.

The shig tuned coils in the
fransmitter should be adjusted with
the proper .062" square tuning tool to
avoid cracking the powdered iren
slugs, Variable capacitors should be
adjusted with a plastic tool with a

small meta] bit on the end.

The small variable capacitors
should be set to the center of their
range (tm them 90°) if they have not
previously been aligned. The sguelch
pot should be set fiflly cow.

Note: The values in the parts list
are for the 902-928 MHz band. Some
capacitor values may be different for
the commercial bands.

a. Install channel crystal in socket
YI1.

b. Connect speaker and 13.6 Vde.
You should hear white noige.

€. Connect de voltmeter to TPI.
Adjust first L8, then L7 and L8 aler-
nately for maximum response.
{Typical indication is +1 to 2 Vde.)

d. Connect dc voltmeter to TP2.
Adjust 12 and L10 alternately for
maximum  response, {Typical
indication is +1 tg 2 Vdc.)

€. Connect dc voltmeter to TP3.
Adjust C22 and C23 alternately for
maximum  response. {Typical
indication is +0.7 to 1.5 Vdce.)

f. Connect stable signal generator
to gate-1 of Q3 (rear lead), using coax
clip lead, ang being careful not to
short adjacent transistor leads,
Conmnect coax shield to peb ground.
Set generator to exactly 10.7000 MHz.
Use a frequency counter or
synthesized signal genierator. Set level
Jjust high enocugh for full quieting. (At
10 uV, you should notice some
quieting, but you need something
near full quieting for the test.

g. Adjust discriminator
transformer L18 for +4Vdc with meter
connected to AFC test point TP5 (top
lead of R2). Nete that the voltage
changes very rapidly with tuning,
Full AFC swing of about 1.5 to 8V
occurs within a few kHz, and a little
drift may be noticed. Tt is only
necessary to be within about 0.3V of
4V,

Note: There are two methods of
tuning the mixer and front end. One is
to usc an fet voltmeter with test point
‘TP4, which is the rear lead of R30.
The voltage is proportional to the
noise detected in the squelch circyit;
50 it gives an indication of quieting, A
signal peak, therefore, is read as
minimum noise voltage.

The other method is to use a
regular professional SINAD meter. In
cither case, a weak to moderate signal
is required to observe any change in
noise. If the signal is too sirong, there
will be no change in the reading as
tuning progress; so keep the signal
generator turned down as the

sensitivity of the receiver increases
during tuning. If you use TF4 with a
voltmeter, the signal can be
modulated or unmodulated. If you
use a SINAD meter, the standard
method is a 1000 Hz tone with +3 kHz
deviation.

h. Check that signal generator is
still on 10.7000 MHz. With weals
signal applied to Q3 as before, adjust
L16 and L17 for a peak. {If a SINAD
meter is used, adjust for best SINAD.)
This step is critical to get lowest
distortion in the crystal filter.

i. Reconnect signal generator to
the rf input cable attached to 11, (I
none is attached, refer to "Antenna
Connections” section on page 1, and
attach one  before proceeding,
Connect signal generator to stripped
pig tails at open end of cable, not
directly to L1} Adjust generator fo
exact channel frequency, and turn
output level up fairly high. Adjust
frequency trimmer capacitor C8 to
net the crystal fo channel frequency,
indicated by 4V at AFC test point TP5,
i you can't find the signal at all, tune
your signal generator up and down
the band slightly. (Also check that
oscillator is peaked as per step ¢}

If your erystal has the wrong load
correlation or is  slightly out of
tolerance, you may be able to
compensate by changing the value of
C2 s0 C3 can net the crystal on
frequency.,

Jj- Connect fet de voltmeter to TP4
{top lead of R30). Set signal generator
for relatively weak signal, one which
shows a little change in the dc voltage
indication, Alternately peak €26,
C27, C38, C36, and C34 until no
further improvement can be made.

k. AWlernately adjust L13, Lid4,
and Li5 until no further improvement
can be made. Noie that L13 may
peak at the input i-f frequency as well
as the injection frequency. The proper
peak is at the injection frequency,
which is the lower of the two. This
occtrs with the tuning stug more
toward the center of the coil. The
false peak would occur with the slug
near the top of the coil.

When  properly tuned, the
sensitivity of the receiver should be
about 0.25 uV for 12 dB SINAD and
about 0.3 uV for 20 dB quieting.

OPTIONS,

Squelch Circuit.
The squelch circuit has about 3 to
6 dB of hysteresis built in, so that

©1994 Hamtronies, Inc.; Hilton NY. USA. All rights reserved. Hamtronics ia @ registered trademark.  Revised: 3/31/05
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once the squelch opens, the sigral
must drop 3 to 6 db below the
opening threshold before squelching
again. This allows for some fading on
mobile stations and prevents squelch
pumping on heavy modulation. of
course, this requires setting the
threshold a little higher than if there
was no hysteresis so that it will close
with no signal. If you prefer the older
type squelch, you can simply remove
Q4 from the circuit. If you want more
or less hysteresis, you can decrease or
increase the value of R28,
respectively.

Repeater Use.

E4 provides a “carrier operated
switch” output which may be
conmected to a cor module to turn a
transmitier on and off, The output
level is about 7v unsquelched and Ov
squelched.  There is a resistor in
series with the output to Hmit current,
refer to COR module instructions for
details.

Audio Muting.

If the receiver is used as a part of a
transceiver, audic muting can be
accomplished without switching the
power or speaker lines. I the
transmitter is keyed by applying B+ to
the exciter, simply connect the keyed
B+ through a 100k resistor and diode
to the junction of R28, R29, and R30
on the receiver board. The dc level
will be sufficient to trigger the
squeleh circuit in U2, regardless of
the rf signal level coming into the re-
ceiver. Of course, some means of dis-
connecting the receiver from the an-
tenna must be provided, and we rec-

ommend our TRR Coax Relay Medule
if the power level is under 25 watts.
Ctherwise, 8 larger coax relay will he
required.

Discriminator Meter.

I you need a discriminator meter
and you are handy in designing with
Oop-amps, you can run a sample of the
dc voltage at the junction of R26 and
C39 to one input of an op-amp and tie
the other input to a voltage divider pot
set to provide a reference voltage of
about 4 vdc. Values in the circuit
depend on your meter and are beyond
the scope of this discussion. (Sorry,
we do not have a circuit to
recommend.)

TROUBLESHOOTING.

The usual troubleshooting tech-
nigues of checking dc voltages and
signal tracing work well in
troubleshooting the receiver. A dc
voltage chart and a list of typical
andio levels are given to act as a guide
to troubleshooting. Atthough voltages
may vary widely from set to set and
under various operating and mea-
surement conditions, the indications
may be helpful when used in a logical
troubleshooting procedure.

The most common troubles in all
kits are interchanged components,
cold solder joints, and solder
splashes. Another common trouble is
blown transistors and ic's due to
reverse polarity or power line
transients, Remember i you
encounter problems during initial
testing that it is easy to install parts
in the wrong place. Don't take

anything for granted. Double check
everything in the event of trouble.

If the receiver is completely dead,
try a 10.700 MHz signal applied to Q3
gate-1 with a coax cable clip lead. You
should be able to hear the quieting
effect of a 100 uV carder at 10.700
MHz. You can also comnect the
10.700 MHz clip lead through a
blacking capacitor to various sections
of the crystal filter to see if there is a
large loss of signal across one of the
filter sect ions, Also, check the 10.245
MHz oscillator with a scope or by
listening with an hf receiver or service
monitor.

The next step is to inject a signal
on the first i-f frequency into gate-1 of
mixer Q3. Determine the first i-f by
the formula (9 x osc freq) + 10.7 MHz.

A signal generator on the channel
frequency can be injected at various
points in the front end, for instance,
gate-1 of mixer Q2 or of amplifier Q1.
If the mixer is more sensitive than the
f arnplifier, the 1f stage is suspect.
Check the dc voliages looking for a
damaged fet.

If audio is present at the volume
control but not at the speaker, the
audio ic may have been damaged by
reverse polarity or a transient on the
B+ line. If no audio is present on the
volume control, the squelch circuit
may not be operating properly. Check
the dc voltages, and look for noise in
the 10 kHz region, which should be
applied to noise detector CR?2 with no
input signal. (Between pins 12 and
i3 of U2 is an op-amp active filter
tuned to 10 kHz.)

©1884 Hamtronics, Inc.; Hilton NY: USA. All rights reserved. Hamtronics is a registered trademark. Revised: 8/31/0%
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Typical Dc Voltages.

The following dc levels were mea-
sured with an 11 megohm fetvm on a
sample unit with 13.6 vde B+ applied.
All voltages may vary considerably
without necessarily indicating troubte.
The chart should be used with a
logical troubleshooting plan. All
voltages are positive with respect to
ground except as indicated. Voltages
are measured with no signal applied
but oscillator runming properly and
with squelch open unless otherwise
specifted,

Typical Audio Levels.

Following are rough measurements
of audio circuits, using an 11 megohm
fet vm. Measuremenis were taken
with no input signal, just white oise

so conditions can be reproduced
easily.

U2 pin 10: 400 mV ms
L2 pin 13: 2V ms

Top of volume control: 70 mV rms
Across 8 chm spkr term: 3V ms

GaAs FET LEAD
IDENTIFICATION.

If you find it necessary to replace
the FET's, proper lead orientation is
indicated by a long lead for the drain.
Be careful to install FET with the
lettering on the case up away from the
board so you can read it with the
transistor  installed. If you
accidentally flip it, the source and

XSTR SOURCE GATE-1 GATE-2 DRAIN

Q1-Q3 1.5t0 2 0 4 8
E B c

Q4 1] 0 0.6

Squelched

Q4 [i] 0.6 0.03

Lnsquelched

Q5 Xtal Qut 275 3.5 7.5

Q5 Xial In 3.5 2.75 75

Q6 1.7" [ 13.6

Q7 1.8* -0.08* 13.6

Q8 1.1* 0 13.6

* Indicates drops to 0 with insufiicient rf drive.

gate-2 leads will be reversed and it
will not worl.

IC SOCKETS,

Note that audio output ic Ul is de-
signed to be heatsunk o the pc board
through the many ground pins on the
ic. When running moderately low
audio levels as most applications
require, il is no problem to use an ic
sockel; so we have provided one for
your cohvemence, If you will be
rurining high audio levels, you should
not use the ic socket; instead, solder
the LM-380 ic directly to the board for
beiter heatsinking.

Also note that using a socket is
not recommended for i-f amplifier U2
because of the exira inductance the
socket would add to the high frequency
circuits; therefore, a socket has not
been supplied,

Wmi_6 38 14
7 0 7 138

Uz1 2 3 4 5 [} 78
B 75 75 8 11 11 11 8

uz9 10 11 12 13 14
45 4 45 25 2.7 0.7(5Q)0.00(UNSQ}

uz, 15 18 17 18
OS®,72UNSR) 0 0 2f
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PARTS LIST FOR R901
RCVR.

Notes: Parts listed are for the
902-928 MHz band. Slightly different
values (not supplied in kit) may be
required for commereial bands above
or below this range.

@ indicates surface mount part under
board

@ Note that there is an error on the
pe board which needs to be patched.
The ground lug of the piston trimmer
cap is isolated from the ground plane.
Tack solder a short bus wire across o
bridge between ground plane and lug
of trimmer cap.

Ref # Valug ——— - (marking)
c1o .01 uf disc (103)

c2 39 pf

Cie 10 pf piston timmer
C4-C5@ 150 pf (151)

cs 82 pf

Cc7 1 pf

c8 82 pf

Coo 001 uf (102, 1nM, or 1nK)
cio 0.1 uf monolithic (104)
ct1 220 pf (221)

c12e -001 uf {102, InM, or 1nK)
C13 220 pf (221)

C14 5 pf

Ci50 0.5 pf

C16 10 pf

G117 20 pf

c18 30 pf

C18-C20 220 pf(221)

C21 30 pf

C22-C23 4.5 pf ceramic trimmer
C24 4 pf

C25 30 pf

C26-C27 4.5 pf ceramic timmer
c28 Feedthru cap

C29-C31 47 uF electroiytic

Cc32 220 uF electroiytic

C33 Feedthru cap

C34 4.5 pf ceramic timmer
C35 Feedthru cap

C36

4.5 pf ceramic timmer

Cc37 Feedthru cap

C38 4.5 pf ceramic timmer

C39-C40  Feedthru cap

C41 18 pf

C420 6.5 pf

C43 18 pf

C44-C450 0.5 pf

C46 § pf

C47 15 pf

C48 220 pf (221)

C49-C50 Feedthru cap

C519 .01 uF disc (103)

C52 220 pf (221)

C53 5 pf

Co4 6 pf

C55 5pf

Cs60 001 uf (102, 1nM, or 1nK)

C57-C58 0.1 uf monalithic (104)

Cooe .01 uF dise (103)

€60 0.15 uf mylar (red)

Cce1 0.47 uf electrolytic

C62-CB3 680 pf (681)

Co4 62 pf

C65 220 pf (221)

CB66-C67 0.1 uf monolithic (104)

68 220 pf (221)

€e9 0.47 uf electroiytic

CR1 not used

CR2 1N4148 {may be
unmarked)

E2-E4 Sacket pins

FLI-FL4  Matched set crystal filters
{see text)

FLS Ceramic fitter (blusg)

L1-L5 Tuned lines, formed from
#1B hus wire

L6 100 uH rf choke (sil-brn-
blk-bm-sil)

L7-L10  6-1/2 turns (blue)

L11-L12  2-3/4 turns #22 bus wire,
1/8" L.D.

L13 6-1/2 turns (blue)

L14-015  2-1/2 turns (red)

L18-L17  7A-B91F IF transformer,
10.7 MHz

L18 YMC-15002 or 831-5

IF ximr, 455 kHz

R26
R27
R28

R29
R30
R31
R32
R33
R34
R35

Uz

U3

Y1

Z1-Z8

GaAs FET, NEC 38K174

(25137} Static Sensitive!

MOS FET, NEC 35K122

Static Sensitive!

2N3904 or 2N4124

2ZN5770

PN5179

not used

330K

15K

2.2K

100 ohms

270 ohms

1.2K

27 ohms

270 ohms

1.2K

270 ochms

100K Pot

100K

180 ohims

100K

180 ohms

100K

180 ohms

47K

2 meg

100K Pot

27K

150K

510K (de not confuse with
150K}

88K

150K

27K

330K

1.2K

47K

47K

LM-380N 2W Speaker
Amplifier :

MC-3359P IF Ampl, Def,
Squelch

78L08 8Vdc Voltage
Regulator

Channel Xial (see text)

10.245 Mz xtal

. Ferrite beads
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Note: Drain of FET has fong lead.
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ULS License
Amateur License - WB6AKQ - CAUGHELL, FRED R

Call Sign WBSBAKQ Radio Service HA - Amateur
Status Active Auth Type Regular
Dates

Grant 04/05/2005 Expiration 06/28/2015
Effective 04/05/2005 Cancellation

Licenses Information

FRN 0002016681 Type Individual
Licensee Name

CAUGHELL, FRED R

BAKERSFIELD, CA gl

Amateur Data

Operator Class General Prev. Op. Class Technician Plus
Group D Prev. Call Sign

Eligibility Code

Trustee/Custodian (for Non-Individuals Only)

Name Call Sign

http://wireless2.fee.gov/UlsApp/UlsSearch/license.jsp?licK ey=893248&printable 5/11/2007
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REFERENCE COPY

This is not an offictal FCC license. It Is a record of public information contained in
the FCC's licensing database on the date that this reference Copy was generated. In
cases where FCC rules require the presentation, posting, or display of an FQC
Hicense, this document may not be used in place of an official FCC license.

Licensee: This is your radio

UN'TED STATES OF AMERICA authorization in sizes suitable

FEDERAL COMMUNICATIONS COMMISSION %ml;“g:eeml'}dcfsﬁhe

documents along the lines as
AMATEUR RADIO LICENSE indicated and sign
immediately upon receipt.
They are not valid until

WBBAKQ signed.

The Commission suggests
R \ that the waliet size version be

s laminated (or other protection
BAKERSFIELD, CA s praocess) after signing. The
Commission has found, under
certain circumstances, that
iaser print is subject to
displacement.

FCC Registration Number (FRN) 0002016681

Special Conditions/Endorsements

E

pon |

Grant Date Effective Daie Print Date Explration Date Ii
04/05/2008 04/05/2005 05/11/2007 06/28/2015 §_
File Number Operator Privileges Station Privileges ;
0002114648 General PRIMARY Y

THIS LICENSE IS NOT TRANSFERABLE

{Licensee's Signature)
FCC 680 APRIL 2002

http:/fwireless2.fee.gov/U IsApp/U lsSearch/printAuth__amateur.jsp‘?h'cKey=893 248 5/11/2007
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Cut Alang This Ling }eg
b
Calt Sign/Number Grant Date Expiration Date File Number Print Date Effective Date
WBBAKQ 04/05/2005 08/2812015 = 0&/11/2007 04/05/2005
1+
T
Operator Privilages Station @
General Privileges THIS LICENSE IS NOT TRANSFERABLE £
PRIMARY Special Conditions/Endorsements: é
ko
CAUGHELL ERED R 3
SAKERSFIELD, CA S &
AMATEUR RADIC LICENSE g
FCC Registration Number (FRN) 0002016681 APRIL 2002 E {Licensee's Signature)
FCC 660 FEDERAL COMMUNICATIONS COMMISSION
 Cux Along This Line
Conditions

Pursuant to Sactien 309(h) of the Communications Act of 1934, as amended, 47 U.S.C. Section 308(h), this license is
subject to the following conditions: This license shall not vest in the licensee any right to operate the station nor any right in
the use of the frequencies designated in the license beycnd the term thereof nor in any other manner than authorized harein.
Neither the license nor the right granted thereunder shall be assigned or otherwise transfsrred in violation of the
Communications Act of 1934, as amended, See 47 U.S.C. Seclion 310(d). This license is subject in terms to the right of use
or control conferred by Section 706 of the Communications Act of 1934, as amended, See 47 U.8.C. Section 6086.

hitp://wireless2.fec.gov/U IsApp/UlsSearch/printAuth_amateur jsp?licKey=893248 5/11/2007
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-~ Communitations
- Cemmission. -

FCC Home | Search | Updates | E-Filing | Initiatives { For Consumers | Find Paople

Audio Division Distance, Bearing Between Two Sets of Coordinates
.. 1202)-418-2700 ECC. > MB » Audio Division > Distance Computations and Find Terminal Coordinates FCC slte minp

Find Distance and Azimuths Between 2 Sets of Coordinates -- Results

Distance between
N Latitude 35 25 12.00, W Longitude 11% 4 48.00 (Point 1}

and N Latitude 35 25 1.00, W Longitude 119 4 8.00 (Point 2}
1.063 kilometers; 0.660 miles

108.64°
288.64°

Azimuth from point 1 to point 2
Azimuth from point 2 to point 1

Another Digtance Computation?

Use Sprong to find the terminal or end coordinates, given a bearing and a distance.

This program Is located at httg:(i_www.fcc.guv[fgg—hinﬁau;iio[distqnce.htm_l

ECC Home | Search | \lpdates | E-Ejl | Initigtives { For Consumers | Find_People

Please send comments via standard mail to the Federal Communications Commission, Consumer and Governinental Affairs Bureat, 445 121
Sireet, 5,W., Washington, D.C., 20554. Questions can also be answered by calling the FCC's National Call Center, tall free, at 1-888-Call FCC (1-

888-225-5322),
Federal Communications Commission Phone: 1-BB8-CALL-FCC (1-888-225-5322) - Privacy Policy
445 12{h Street W TTY: 1-888-TELL-FCC (1-888-825-5322) - Wehbsitg Policies & Noflces
Washingion, DC 20554 Fax: 1-866-418-0232 - Required Browser Plug-ins
More FCC Contact Information,.. E-mall: fecinfo@fce. gov - Eregdom of Infermation Act

hittp:/fwww fcc.gov/lce-bin/distance 5/11/2007
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Save Ink!
Latitude: Send maps and directions
Longitud.e: tc your mobile phone

Notes: - Try it Now!

; !
. COE
NomisRd 12

2007 NAVIER

All rights reserved, Use Subject to License/Copyright
This map is informational only. No representation is made or warrarnty glven as to its content. User assumes all
risk of use, MapQuest and its suppliers assume no responsibility for any loss or delay resulting from such use,

http:!/www.mapquest.com!mapslprint.adp?mapdata:OBétWstgWdeslyquSmMCNIOQ. .. 5/11/2007
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MapQuest: Maps: print Pége l1of1

Latitude: 35° 25 Min. 12 Sec.
Longitude: -119° 4 Min. 48 Sec.

Notes:

ZMAPRVES T

B0GPRARVIER
All rights reserved. Use Subiect to Lic (o} h

This map is informationa! only. No representation is made or warranty given as to its content. User assumes all
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