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Collins KWM-380 transceiver




The Collins name stands for quality in éoymp‘letely self-contained in one unit.
The Complete * communications and has traditionally The!Gollins KWM-380, a professional

H H beeri-associated with the major txty system for the serious ham. You
One Unlt Statlon advancements in high frequency g‘g?l’t need a cluttered station with
communications. Since 1933, when separate units. The fully synthesized
Admiral Byrd relied on Collins HF KWM-380, with microprocessor
equipment to provide voice cohjrolled tuning, glves frequency
communications from the:South'Poleto  stability and accuracy in four tuning
; N the United States, the company. has rates, even down to 10 Hz. The
) . . been a leader in new technologlcal KWM-380 has everything you need to
" advancements. set up a complete, professional
Now, Rockwell’s experlence and operating station including an internal
up-to-the minute technology. have split frequency VFO funcgron a built-in
S o produced a new amateur sta'ﬂon AC/DC power supplyf‘afm “speaker.

watt true output power amplifier. s, b b LI O 3 QLR ReA
(approximately 200 watts input) \ SE e x ; ;

Adequate service Ioop no
““circuit board extenders
required, for ease of
s servicing.

Microprocessor frequency control
for synthesugd 10 Hz-step:.
resolution, memory capability,

frequency display and band
selection. \

N Built-irt
= 5 POWEr supply.

Synthesizer locked to
single internal crystal
standard.

Vox operation — with
separate delay controls
for SSB and CW.

LED frequency
display.

Manual selection
of MOX, VOX,
Noise blanker
(optional), speech
processor
(optional),
automatic gain
control fast or
slow.

Built-in metering:
forward and
reflected power,
automatic level
control.

Selectable four-

rate tuning, 1
MHz, 1 kHz, 100
Hz, 10 Hz steps.

Transmit drive CW spot.

level control.

Mode selection
CW, LSB, USB,
and AM receive.

~ Built-in VFO with Passband tuning
.. two memory control.
registers.

Volume control for

voice and GW. Independent filter

selection, two standard
p o . - (8 kHz and 2.2 kHz) and
M e any of four optional
S IE ' bandwidths.

Antenna Input/output

Optional. control interface &
o 600 ohm line audio Transverter

External P.A. control PTT

Separate RX antenna



The Collins KWM-380

With the Collins KWM-380, you get a
truly professional and complete
amateur station in one attractive unit —
a separate VFO, power supply and
speaker aren’t required and it’s all-
solid-state. The KWM-380 provides full
frequency coverage in receive between
the frequencies of 1.8 to 30 MHz.
Transmit power is 100 watts in upper
sideband (USB), lower sideband (LSB),
and continuous wave (CW) modes
within the 160 to 10-meter amateur
bands.

All solid-state with high resolution
synthesizer, the KWM-380 provides
computer controlled 4-speed tuning
down to 10 Hz. The microprocessor also
controls the LED frequency display,
band selection and 2 register memory
for split-frequency operation without
the need for an external VFO unit or
separate receiver. The frequency display
always shows the exact carrier
frequency.

OPTIONS

Noise Blanker

The noise blanker option is designed for
use in transceivers located in high
impulse RF noise environments.

ACCESSORIES

SM-281 and SM-280 desk-top microphones

AC-2808 Blower Kit

AC-2821

And the KWM-380 has superior strong
signal handling performance. The 2
microvolt sensitivity coupled with a very
high third order intercept yields a high
dynamic range. This insures that weak
signals won’t be masked by strong
off-frequency signals.

In CW mode the receiver gain is
increased to lower the AGC threshold
and maintain a constant audio output
level. Optional 8 pole filters and careful
attention to signal leakage around these
filters provide excellent selectivity and
adjacent signal rejection.

There are no bandswitch or tuning
controls, so an operator can transmit
immediately upon dialing in a
frequency. Even the transmit low pass
filters are selected by relays. This
feature allows split frequency operation
(half-duplex) on any 2 frequencies
within the amateur bands.

After you have finished operating on
split frequencies, push the sync button

Speech Processor

The speech processor is a new circuit
(patent applied for) that increases the
effective “talk power” in SSB
transmissions without using limiting

or clipping.

AC-2828 Microphone Foot Switch

Power cord.

AC-2827 CW Key

AC-2829 and AC-2830 Headphones

on the front panel and both channels
are immediately tuned to the displayed
frequency. Pushing the lock button
prevents further frequency changes.

The meter in the KWM-380 measures
signal strength in receive. In transmit, it
measures automatic level control (ALC),
supply voltage (VC), forward power (PF)
and reflected power (PR).

The KWM-380 is easily maintainable,
with card cage construction
interconnected with ribbon cables to
allow the cards to be removed for
servicing while the radio is still
operational. No extender cards are
needed.

IF filters

A choice of IF filters are available
including: a 360 Hz CW filter, a 140 Hz
CW filter, a 1.7 kHz RTTY/SSB filter, and
a 6.0 kHz AM filter.

AC-2801 Rack mount

MM-281 and MM-280 hand held microphones
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SPECIFICATIONS

FREQUENCY RANGE: Tunable in 10 Hz
steps.
RECEIVE MODE: 1.8-30.0 MHz.

TRANSMIT MODE: SSB or CW 160-thru
10 meter amateur bands.

*HF-380 1.6 to 30 MHz.

MODE: SSB(voice and RTTY, either
sideband selectable), CW, or AM
(receive only).

POWER REQUIREMENTS: 105, 115, 125,
210, 220, 230, 240, 250, +5% V ac
(Internal strapping option) 50-60 Hz

12 V to 15 V dc (Connector strapping).
120 W input in receive max; 600 W input
in transmit max.

FREQUENCY ACCURACY: Accurate to
within £5 Hz when the 39.6 MHz
oscillator and the 455.0 kHz oscillator
are set within £3 Hz. Warm-up time is 10
min.

FREQUENCY STABILITY: Stability is
within =150 Hz over the temperature
range of 0-50°C.

*HF-380 is within =20 Hz over the
temperature range.

TRANSMIT PERFORMANCE:

OUTPUT IMPEDANCE: 50 ohms nominal.
POWER OUTPUT: 100 W PEP nominal
from 160 thru 10 meters. In RTTY, there
is automatic turndown to 50 W after 30
seconds with continuous key

down; 50% duty cycle, key down 15
minutes max.

With the optional blower kit, power is
100 W average, 50% duty cycle, key
down 1 hour max at 25°C, 12 hour max.
at 50°C for all modes.

UNWANTED SIGNAL SUPPRESSION:
(minimum values below PEP output)

Carrier suppression 50 dB

Undesired sideband, 1 kHz ref 55 dB

Harmonics (all) 40 dB

Mixer products 50 dB
THIRD ORDER DISTORTION: 25 dB below
each tone of a two tone test.

AUDIO INPUTS: Microphone — low or
high impedance type. Line — 600 ohm
input unbalanced impedance; level of
40 mV sufficient to produce full output.
AUDIO FREQUENCY RESPONSE: Not
more than 5 dB variation from 300 to
2400 Hz.

RECEIVER PERFORMANCE:
ANTENNA IMPEDANCE: 50 ohms.

SENSITIVITY: For 10 dB or better
S+N

at antenna input for SSB and
Cw:

0.5 uV, 2.0 to 30 MHz

1.0 uV, 1.8 to 2.0 MHz

SELECTIVITY: In operating modes of
USB, LSB, CW, and AM.

COLLINS HF-380 GENERAL COVERAGE TRANSCEIVER

For U.S. government and international
users authorized to operate between
the HF frequencies of 1.6 to 30 MHz,
Rockwell offers the new Collins HF-380
transceiver. The HF-380 is a complete
general coverage transceiver including
all the features of the KWM-380 plus the
added capability needed to meet the
demands of specialized users.

In addition to the general coverage
transmit feature, the HF-380 features a
high stability oscillator.

The HF-380 is available for authorized
users through the Collins DOD/
International sales organization.

BW
Filter -3 dB min -60 dB max
Standard SSB 2.1 kHz 4.4 kHz
Standard AM 8.0 kHz 70 kHz
Optional
AC 3810 360 Hz 1250 Hz
AC 3811 140 Hz 600 Hz
AC 3812 1.7 kHz 3.4 kHz
*AC 3813 6.0 kHz 25 kHz

*optional for 8 kHz position.
IF AND IMAGE REJECTION: Greater than
60 dB.

AUDIO OUTPUT: Not less than 3 W into
4 ohm load at 1 kHz, at not more than
10% total harmonic distortion. Line
audio output, —10 dBm nominal into
600 ohms.

AUDIO FREQUENCY RESPONSE: Not
more than 5 dB variation from 300 to
2400 Hz.

AGC: Audio output variance not more
than 8 dB as the RF input varies from 4.0
uV to 200 mV open circuit.
INTERMODULATION DISTORTION: Two
signals spaced 20 kHz at a level of
—10 dBm each will produce IMD down
50 dB min. (+15 dBm 3rd Order
Intercept).

SIZE: 15.50 (39.4 cm) W, 6.5 (16.5 cm) H
(w/o feet), 7.5" (19.1 cm) H (w/feet),
18.00" (45.7 cm) D.

WEIGHT: 50 Ibs (22.7 kg).
Specifications subject to change
without notice




FEATURES

MICROPROCESSOR
CONTROL SYSTEM

0 simplifies frequency selection with
4-speed tuning.

O provides dual VFO operation.

o with an optional control interface
kit and a customer supplied exter-
nal 16 button keypad, the micro-
processor control system enables:

0O the keyboard to be used to
enter any frequency.

O capability to store and recall up
to 10 frequencies.

BUILT-IN-SPLIT VFO
MEMORY CAPABILITY

o The KWM-380 provides two
frequency registers.

o You can transceive on one fre-
quency on the A register and on
any other frequency on the
B register.

O or you can split frequency with
receive on one frequency on A
and transmit on any other fre-
quency on B or reverse with
receive on B and transmit on A.

PASSBAND TUNING AND
IF SELECTIVITY

O |F selectivity to eliminate unde-
sired signal interference.

o Passband tuning can move contin-
uously from LSB to USB.

o Optional IF filters can be selected
independent of operating mode.

Passband selected by BW switch Passband shifted down in frequency

Operating Interfering ~ Operating  Interfering
frequency signal frequency  Signal

Signal outside
of passhand




A tradition of excellence

Collins products have been
established leaders in high frequency
(HF) communications since the early
30’s. Admiral Byrd first used Collins HF
equipment during his Antarctic
Expedition in 1933. A tradition for
state-of-the-art equipment with
outstanding quality and dependability
was established by the Company
through its many innovations in
communications.

During World War I, Collins
developed the Autotone® ART-13
transmitters, which offered fast tuning
of radio equipment for the first time. In
the late 1940’s, the pi-coupler was
developed by Collins to simplify
antenna matching. Collins also
manufactured the first linear
permeability tuned oscillator (PTO) with
unheard-of frequency stability and
accuracy.

The Collins KW-1, developed in the
early 50’s, was the first self-contained
transmitter for the amateur user. In
1954, the KWS-1 was the first Collins
single side band transmitter, giving it
four times the talk power in less than
half the physical size and weight of the

For more details and information,
see your dealer or contact
Collins Telecommunications Products Division,

Cedar Rapids, lowa 52406.

N74 R72000

earlier KW-1.

The Collins developed mechanical
filter improved carrier and opposite side
band suppression for cleaner single
side band operation. In 1956, Collins
introduced the first amateur band
transceiver, the KWM-1. The next step
was in 1959, when the Collins KWM-2
was introduced with five amateur bands
instead of three.

The Collins S/Line and KWM-2A were
introduced in the 1960’s and have set
standards of performance for many
years. The reliability of these product
lines is well proven by thousands of
hams. The U.S. Government has used
Collins amateur equipment under
rugged field conditions for over two
decades.

Today, with the new Collins KWM-380,
Rockwell is carrying on the tradition

N

Rockwell International,

NAAA WD 2.1

with a new state-of-the-art transceiver.
The same quality, service and
performance of the earlier amateur
products were combined with the
experience that has given Rockwell the
most complete HF product line in the
world, including military, government
and commercial users. Thousands of
Collins HF systems are used in fixed
stations, ocean vessels, vehicles, and
aircraft all over the globe.

Rockwell’s proven communications
capabilities extend to most parts of the
radio frequency spectrum and extra-
terrestrial applications. Every American
voice from space has come over Collins
equipment.

Rockwell has the capability to
configure, install and support HF
communications equipment and
systems anywhere in the world. A full
range of products is available to satisfy
most requirements ranging from basic,
fixed-frequency transceivers, to fully
automated communication systems.
Today, the excellence which made
Collins a leader is enhanced further by
the extensive resources of Rockwell
International.

Rockwell
International

-.where science gets down to business
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Over the years there have been many approaches
used to increase the effective "talk-power" of HF-
SSB transmissions. Each appreoach has distinct ad-
vantages and disadvaniages. From a performance
viewpoint there has been a general consensus that rf
cspeech  processing provides the best results.
However, with rf speech processing there is concern’
relative to harmonic distortion and rfi generatron
ci‘

Now, Collins Amateur Products has developed a
method which has all the advantages of rf speech
processing without the disadvantages of undesirable
harmonic distortion and rfi generation. The AC-3802
Speech Processor has been developed as a "plug--
in" option for the KWM-380 and HF-380 series
transceivers.

The AC-3802 employs a unigue two-channel (in-
phase and quadrature-phase) design which
eliminates the usual problems encountered with rf
interferences. Mixing oscillators and rf filters are not
required. Harmonic distortion is typically 1-1/2%
since no clipping is used. The processing function is
smooth and continuous acress the 300- 3000 Hz
speech range. e

The AC-3802 processor technology focuses on an
envelope detector which follows the mstantaneous!
speech modulation envelope to produce an outpuf

i
which is an exact reproduction of the speech
envelope.

The modulation envelope is deriveq from the.yoice -
signal by dividing the signal into two chénneré an in-
phase channel and a quadrature-phase channel.
Because of the phase shifting results gbtained from ..
this technique, we refer to this circuit as-andQ power .
speech processor. G

2
T

Patent applied for.

AC-3802

Speech:Processor
Power

§
[T

" The processor is essentially a preempha5|s circuit

followed by a variable gain stage. “The” 1é;peech
modulation envelope.is compared with a_preset level
threshold. Whenever the™ speech modulatlon
envelope peaks exceed the threshold, the garn of the
variabie stage is reduced.

,r v

Speech peaks are matinained at the preset

_threshold and since only the modulation -envelope

level is controlled, no clipping occurs. Ae -a- result

_voice peaks are compressed and the aver@ge peak-
to-signal level is increased. The envelope,detector
requires no filtering; therefore, there is no. prccess-
ing delay and peak compression is instantaneous.

. L BN

Audio from the microphone is amplrfred and ‘then
divided into two signals which are phase shifted 90
degrees (in-phase and quadrature-phase). These
signals are each detected and then recombined to
produce a dc signal which is praportional to the peak
voltage squared from the rectifiers. The square root
of this level produces a dc level that is equivalent to
the peak signal at the detectors.

The new dc level is compared to the preset com-

. Ppression threshold levei producing an AGC voltage
-’,that regulates the gain of the phase amplifiers. The

~gesult is an audio voltage with peaks that are main-
_tained at the preset threshold.

The processed audio is taken from the output of the
in-phasé ampllfrer When processing in either the
KWM-380 or the HF-380 is not required, a control

. signal to the.processor via the front panel switch
- wcauses the audio from the amplifier to bypass the

+processing circuitry.




The AC-3802 is constructed on a single circuit card
which plugs into the KWM-380 or HF-380
transceivers. All operating voltages and control is
provided by the transceiver. Station clutter including
external cabling is eliminated and the station in-
tegrity of the transceivers is maintained.

AUDIO _,
IN

PRE-EMPHASIS
AND
BAND-LIMITING

The AC-3802 Speech Processor is the inteliigent ap-
proach to increased "talk-power."” Another advance-
ment from the professionals at Collins Amateur
Products — Rockwell International.

Specifications subject to change without notice.
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Defense Electronics Operations/Rockwell International
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COLLINS TELECOMMUNICATIONS PRODUCTS DIVISION

AMATEUR EQUIPMENT LIST

COLLINS
TYPE DESCRIPTION PART NUMBER
KWM-380 Amateur HF Transceiver 622-5093-001

KWM-380 OPTIONS
AC-3801

Noise Blanker

641-7105-001

AC-3802 Speech Processor 642-2438-001
AC-3803 Control Interface 641-7150-001
AC-3804 WARC Frequency Kit 642-2435-001
AC-3810 CW Filter, 360 Hz 642-2439-001
AC-3811 CW Filter, 140 Hz 642-2440-001
AC-3812 RTTY Filter, 1.7 kHz 642-2441-001
AC-3813 AM Filter, 6.0 kHz 642.2442-001

KWM-380 ACCESSORIES

AC-2801 Rack Mount 622-3537-001
AC-2808 Blower Kit 622-3547-001
AC-2821 DC Standby Power Cabie 622-3564-001
MM-280 Handheld Microphone 020-0260-010
MM-281 Handheld Noise-Cancelling Microphone 020-0260-020
SM-280 Desktop Microphone 020-0261-010
AC-2827 CW Key 634-8545-001
AC-2828 Microphone Foot Switch 634-8546-001
AC-2829 Headphones 622-3571-001
AC-2830 Lightweight Headphones 622-3572-001

KWM-380 BOOKS
NTN
NTN

Owner’'s Manuali
Instruction Book

523-0769-877
523-0771-731

Contact your authorized Collins Distributor
for current prices.

N

Rockwell International

Detense Elactronics Operations/Rockwell Internaticnal
Collins Telecommunications Products Divis_ion
Cedar Rapids, lowa 52498

&523-0770221-1045TR Printed in USA



COLLINS TELECOMMUNICATIONS PRODUCTS DIVISION
AMATEUR EQUIPMENT PRICE LIST

Prices Effective: May 1, 1982

TYPE

KWM-380

DESCRIPTION

Amateur HF Transceiver

KWM-380 OPTIONS

AC-3801
AC-3802
AC-3803
AC-3804
AC-3810
AC-3811
AC-3812
AC-3813

Noise Blanker
Speech Processor
Control Interface
WARC Frequency Kit
CW Filter, 360 Hz
CW Fiiter, 140 Hz
RTTY Filter, 1.7 kHz
AM Filter, 6.0 kHz

KWM-380 ACCESSORIES

AC-2801
AC-2808
AC-2821
MM-280
MM-281

SM-280

AC-2827
AC-2828
AC-2829
AC-2830

KWM-380 BOOKS
NTN
NTN

Rack Mount

Blower Kit

DC Standby Power Cable

Handheld Microphone

Handheld Noise-Cancelling Microphone
Desktop Microphone

CW Key

Microphone Foot Switch

Headphones

Lightweight Headphones

Owner’'s Manual
Service Manual

Prices subject to change without notice or obligation.

523-0770221-1034TR

COLLINS

PART NUMBER

622-5093-001

641-7105-001
642-2438-001
641-7150-001
642-2435-001
642-2439-001
642-2440-001
642-2441-001
642-2442-001

622-3537-001
622-3547-001
622-3564-001
020-0260-010
020-0260-020
020-0261-010
634-8545-001
634-8546-001
622-3571-001
622-3572-001

523-0769-877
523-0769-878

Defense Electronics Operations/Rockwell International
Collins Telecommunications Products Division

Cedar Rapids, lowa 52498

SUGGESTED

AMATEUR PRICE

$ 4496.00

240.00
324.00
140.00

80.00
120.00
120.00
120.00
112.00

180.00
264.00
72.00
48.00
60.00
96.00
36.00
48.00
92.00
48.00

8.00
40.00

N

Rockwell
International



ALABAMA

ACK RADIC

3101 4th Ave. S
Birmingharn, Al 35233
(205) 322-0568

CALIFORNIA

HAM RADIO OUTLET
1 Camina Sobrantg #14
Grinda, CA 84583

(800} B54-506G4

HENRY RADIO CO., INC.
931 N. Euclid Ave.

P.C. Box 4220

Anaheim, CA 92801

(714) 772-9200

HAM RADIO QUTLET
999 Howard Ave
Burlingame, CA 24010
(415) 342-5757

HENRY RADIO CO., INC.
F.Q. Box 250013

2050 5. Bundy Dr

Los Angeles, CA 90025
{213) 820-1234

HAM RADIC CUTLET
2811 Telegraph Ave:
Cakland, CA 94800
(415) 4515767

HAM RADIO CUTLET
5375 Keamy Villa Rd.
San Diego, CA 92101
(714) 580-4900

QUEMENT ELECTRONICS
P.C. Box 6000

1000 S. Bascom Ave

San Jose, CA 85150

(408} 998-5900

HAM RADIC OUTLET
£265 Sepulveda Bivd
Van Nuys, CA 91408
{213) 988-2212

HAM RADIC OUTLET
2620 W. LaPelma
Anaheim, CA 32801
{714} 7613033

COLORADO

C W ELECTRONIC SALES CO
800 Lincoin Street

Danver, CO

1303) 8321111

FLORIDA

AMATEUR RADIC CENTER
2805 N.E. 2nd Ave

Miami, FL 33137

{305) 573-8383

ARGON ELECTRONICS CO.
4849 N.W. 36th St

Miami Springs, FL 33166

{305) 838-8021

AMATEUR ELECTRONIC SUPPLY

621 Commonwealth Ave
Orlando, FL 32803
{800) 432 G424

RAY'S AMATEUR RADIO
1590 U.5. 19 South
Clearwater, FL 33516

(813) 535-1414

GEQRGIA

ACK RADIC SUPPLY
554 Deering Dr. N.W
Atlanta, GA 30367
(404) 351-6340

COLLINS AMATEUR PRODUCTS
DISTRIBUTOR/SERVICE AGENCIES
Effective October 1, 1981

HAWAIN

HONOLULU ELECTRONICS
819 Kaeaumoku Street
Honolulu, HI 96814

(B08) 949-5564

IDAHO

ROSS DISTRIBUTING CO. -
78 5. State St

Preston, 1D 83263

{208) 852-0830

ILLINOIS

ERICKSON COMM, INC
5456 N. Miwaukee Ave.
Chicago, I 80630

(BOG) 621 5802

INDIANA

HOOQSIER ELECTRONICS, INC.
F.0. Box 2001

Terre Haute, IN 47802

(B12) 238-1456

KANSAS

ASSQCIATED RADIO COMM, INC
8012 Conger

Overland Park, K& 66204

{213) 381-5200

LOUISIANA

THOMAS J. MORGAVI ELEC.
PO Box 353

Metairic. LA 70010353

(504) 833-4106

MARYLAND

ELECTRONICS INT'L SERVICE CORP.

11308 Elkin St
Wheaton, MD 20002
(301) 946-1088

MISSOQURI

HENRY RADIO COMPANY
211 North Main Street

Butler, MO 64730

(816) 679-3127

HAM RADIC CENTER
8342 Olive Bivd

St. Louis, MO 63132
(800} 325-3636

MIDCOM ELECTRCNICS, INC
8516 Manchester Rd

St. Louis, MO 63144

(314) 961-9980

NEVADA

AMATEUR ELECTRONIC SUPFLY
1072 W. Rancho Dr,

Las Vegas, NV 84106

(800 634-6227

NEW YORK

HARRISON RADIO

20 Smith Street
Farmingdale. LI NY 11735
(516) 292-7990

BARRY ELECTRONICS CORP.
512 Broadway

New York, NY 10012

{212) 926-7000

L. 070
7085

HAM-RADIO WORLD, INC
Oneida County Airporl
Onskany, NY 13424

{800} 448-9338

NORTH CAROLINA

SLEFP ELECTRONICS COMPANY
P.0. Box 100. Hwy 441

Franklin South

Otte, NC 28763

(704) 5247519

OHIO

AMATEUR ELECTRONIC SUPPLY
28940 Fuclid Avenuc

Wicklitfe, OH 44002

{800 362 0290

OREGON

PORTLAND RADIQ SUPPLY CO.
1234 SW. Stark Slreet

Portland, OR 97205

(503) 228-R647

PENNSYLVANIA

HAMTRONICS
4033 Brownsvillz Road
Trevose, PA 19047
{215) 367 1400

SOUTH CAROLINA

GlLIMO.

139 Latham Or
Rock Hill, SC 29730
(800) 845-6183

TEXAS

ELECTRONIC CENTER, INC.
2809 Ross Ave.

Dalias, TX 75201

{214y 526-2025

MADISON ELECTRONICS SUPPLY
1508 McKinney

Houston, TX 77010

{713} 658-0268/0265

AGL ELECTRONICS
13929 N. Central Expressway
Sute 419

Dalias, TX 75243

(800) 527-3418

WASHINGTON

C-COmMM

115 15th Ave N.W
Sealtle, WA 98107
(208) 784-7337

WISCONSIN

AMATEUR ELECTRONIC SUPPLY
4824 West Fond du Lac Ave.
Milwaokee, WI 53216

(414) 442-4200

CANADIAN DEALERS

HAMTRADERS/CAN-COMM
45 Brisban Road

Downsview, Ontaria M3J 2K1
{416) 2817891




