


INSTRUCTION MANUAL FOR Q S K  1500 

**' CAUTION: Read this manual before using your QSK 1500 *** 

*** CAUTION: Never exceed 1500 watts of RF thru the QSK 1500 '** 

*** CAUTION: Never allow the output SWR to exceed 2.0 - 1. *** 

* Carefully unpack both units from their shipping container. 

* Inspect both units and the shipping container for any signs of damage. If 
any damage is noted ... contact the shipping agent immediately!!! 

* Save the shipping container in case at some future date your unit must be 
returned to the factory. 

* Check to see that the following are packaged in the container: 
1. The RF Unit ... (An oblong box with a sloping front panel.) 
2. The Control Unit ...( A rectangular box with a switch on the front 

panel and two cables coming out the back.) 
3. An Instruction Manual 
4. A Warranty Card 

INSTALLATION: 

Step 1. 

The RF unit should be placed as close to your amplifier as possible, within the 
following guidelines. Keep in mind that the RF Unit will have 4 coaxial cables 
attached to it, plus 4 shielded cables. Therefore, it would be awkward to have 
it on most operating tables. Most operators place it on a shelf or the floor 
near the amplifier. It should not be placed near a heat duct or where it can 
not receive adequate air circulation. During extended periods of high power 
operation the RF Unit will become very warm, so choose its location with care. 

Step 2. 

The Control Unit should be placed on the operating table within easy reach of 
the operator. During extended periods of operation the bottom of this unit can 
become warm. Do not place it on top of your transceiver, amplifier, or 
antenna tuner. 

Step 3. 

Once you have determined the location for both of your units, you are ready to 
construct the connecting cables. Look at FIG 1 (at the end of the manual), 
and use it as a guide when making these cables. 

*** NOTE: If your transceiver is a TEN-TEC model immediately proceed to the 
section marked "USING TEN-TEC TRANSCIEVERS WITH THE QSK 1500". 

Perform the TEN-TEC mods before proceeding with cable construction. 
Please note that after performing the TEN-TEC mods; CABLE 4s need 
not be constructed. 



Step 4. 

Make the following coaxial cables using the measurements taken between your 
transceiver, amplifier, keyer, RF Unit, and Control Unit. In F I G  1 all 
coaxial cables will be designated with a number followed by an "C" . In most 
cases it will not be necessary to make up 4 new cables. If the existing 

1 
coaxial cables in your station (cables 1C and 4C) are in good shape and are 
long enough to reach thc RF unit, you may use them. Maximum cable length 
between equipment should not exceed 6 feet. 

* The following 4 cables are all for RF connections and should be made from 
high quality coaxial cable with properly installed and soldered PL259 coax 
connectors. Do not use solderless or crimp-on type coax connectors. 

CABLE 1C - RG 8 TYPE COAX (or equivalent) WITH A PL259 CONNECTOR ON EACH END 
This cable runs from the coax jack on the RF unit marked "TO ANT" to your 
antenna, matchbox input, or multi position antenna switch. This cable carries 
the full output of your amplifier and therefore should be of the highest 
quality and construction. Keep this cable as short as possible!!! 

CABLE 2C - RG 8 TYPE COAX (or equivalent) WITH A PL259 CONNECTOR ON EACH END 
This cable runs from the coax jack on the RF unit marked "FROM AMP OUT" to the 
output jack on your linear amplifier. This cable carries the full output of 
your amplifier and therefore should be of the highest quality and construction. 
Keep this cable as short as possible!!! 

CABLE 3C - RG 58 (or RG 8) COAX WITH A PL259 CONNECTOR ON EACH END 
This cable runs from the coax jack on the RF unit marked "AMP IN", to the input 
jack on your linear amplifier. This cable carries the output of your 
transceiver (less than 150 watts) and therefore does not require RG 8 coax. 
Keep this cable as short as possible!!! 

CABLE 4C - RC 58 (or RG 8) COAX WITH A PL259 CONNECTOR ON EACH END 
This cable runs from the coax jack on the RF unit marked "FROM XCVR", to the 
output coax jack on your QSK transceiver. This cable carries the output of 
your transceiver (less than 150 watts) and therefore does not require RG 8 
coax. Keep this cable as short as possible!!! 

Step 5. 

You will now need to construct the control cables for the QSK 1500. These 
cables must be made from high quality shielded cable with the proper fitting 
soldered on each end. In most cases you may be able to use 2 of your existing 
cables. We suggest that you use RC 58 coax for these shielded cables, unless a 
higher quality shielded cable is readily available. In FIG 1 all shielded 
cables will be designated with a number followed by an "S". 

CABLE 1s - THIS SHIELDED CABLE WILL HAVE AN RCA PHONE PLUG ON ONE END AND A 
PLUG DETERMINED BY THE OUTPUT JACK OF YOUR KEYER ON THE OTHER. 
The phono plug end connects to the jack on the RF unit marked "POS. KEY IN1'. 
The other end (with proper connector attached) will connect to the output jack 
of your keyer. Make sure that the shield of this cable attaches to ground on 
both the keyer and the RF unit. Keep this lead as short as possible!!! 

CABLE 2s - THIS SHIELDED CABLE WILL HAVE AN RCA PHONO PLUG ON ONE END AND A 
PLUG DETERMINED BY YOUR * 1 ~ ~ ~ 1 1  TRANSCEIVER'S cw KEY INPUT JACK ON THE OTHER. ? 
The phono plug end connects to the jack on the RF unit marked "POS. KEY OUT". 
Make sure that the shield on this cable attaches to the ground on both the 
transceiver and the RF unit. Keep this cable as short as possible!!! 



CABLE 3s - THIS SHIELDED CABLE WILL HAVE AN RCA PHONO PLUG ON ONE END AND A 
PLUG DETERMINED BY YOUR TRANSCEIVER'S 'AMPLIFIER RELAY JACK' ON THE OTHER. 
The phono plug end of this cable connects to the jack on the RF unit marked 
"AMP RLY IN". The other end connects to the 'amplifier relay jack' on your 
transceiver. NOTE: Some manufacturers call this jack "VOX RELAY", "EXTERNAL 
RELAY", or "T/R OUTPUT". Use the jack on your QSK transceiver that switches on 
your amplifier when your transceiver is keyed. Make sure that the shield of 
this cable is attached to the ground on both the transceiver and the RF unit. 
Keep this cable as short as possible!!! 

CABLE 4s - THIS SHIELDED CABLE WILL HAVE A PHONE PLUG ON ONE END AND A PLUG 
DETERMINED BY THE 'RELAY JACK' OF YOUR AMPLIFIER ON THE OTHER. 
(In most cases the jack on the amplifier will be RCA phono) The phono plug end 
connects to the jack on the RF unit marked "AMP RLY OUT". The other end of 
this cable connects to the jack marked "RELAY" on your amplifier. Make sure 
that the shield of this cable connects to the ground on both the RF unit and 
amplifier. Keep this cable as short as possible!!! You are now ready for the 
initial check-out and operation. 

*** CAUTION: Before proceeding check your cable installation and 
hook up against F I G  1. 

*** CAUTION: DO NOT PROCEED UNLESS YOUR ANTENNA HAS A VSWR LESS THAN 
1.5  - 1.  To do so could result in serious damage to your 
amplifier, your transceiver, and your "QSK 1500" .  If in 
doubt about your antenna... 
CHECK IT WITH AN ACCURATE SWR METER BEFORE PROCEEDING!!!! 

INITIAL CHECK-OUT: 

NOTE: The "QSK 1500"  has only one control ... the onjoff power switch. 
1.  Turn on your transceiver only ...NOT your amplifier OR your "QSK 1500" .  

2. With your transceiver on and your "QSK 1 5 0 0 "  off, you should hear almost no 
si'gnals (except for very strong ones, those over 5 0  microvolts). If you hear 
many signals and the band sounds normal with your "QSK 1 5 0 0 "  off, do not 
proceed...contact Universal Amateur Radio. 

3. If step f/2 checked out, turn on your "QSK 1 5 0 0 " .  Both LED indicators should 
glow red. You should now hear all the signals on the band, as you normally 
would. If your transceiver sounds "dead" or one or both of the LEDs do not 
light, stop...and contact Universal Amateur Radio. 

4. Again, check to see that both the 1 2  volt and the 5 0 0  volt LEDs are glowing 
red. If they are turn on your amplifier and proceed to step # 5 .  If they are 
not illuminated...stop and contact Universal Amateur Radio. 

5 .  Turn the output control of your QSK transceiver all the way down (no power 
output). Place your amplifier in the operate mode. Operate your keyer, and 
you should hear an initial 'click' from your amplifier as its relay closes. 
Approximately 1 . 5  seconds after you stop keying, you should hear another click 
from your amplifier as its relay opens. 

6. If the preceeding steps checked-out, tune up your amplifier in the low power 
position (no more than 5 0 0  watts output) as per the manufacturer's 
instructions. Check to see that you can hear received signals between the dots 
and dashes of your CW at this power level. You may now tune your amplifier to 
a full 1 5 0 0  watts output providing that your SWR is less 1.5  to 1. 

YOU ARE NOW READY M OPERATE FULL BREAK IN CW AT THE LEGAL POWER LIMIT 



USING TEN-TEC TRANSCEIVERS WITH THE "QSK 1500" 
See FIG 2. 

All of the TEN-TEC transceivers will work with the "QSK 1500" in CW when 
installed properly (see previous instructions). They will NOT work on SSB 
without modification. Trying to use the "QSK 1500" with SSB on any TEN-TEC 
transceiver will cause your amplifier to "Hot Switch" and could cause serious 
damage to your equipment. 

In order to use your "QSK 1500" on SSB with a TEN-TEC transceiver, you must 
make one factory authorized modification to your transceiver and also change 
the control cable hook-up for your "QSK 1500". The modification for your 
TEN- TEC was obtained from TEN-TEC and is given here, verbatim. The 
accompanying drawing was also obtained from TEN-TEC and will explain both the 
modification and the change in the control cable installation. See F I G  2. 

TEN-TEC TRANSCIEVER MODIFICATION: 

"Locate the 'T/R' line where it attaches to the control board of the 
transceiver. Break it at this point and route it to the rear panel. Route 
another wire from the rear panel to the 'T/RV pin on the control board. If the 
'QSK 1500' is disconnected, a jumper must be placed between the two jacks to 
restore normal operation. If carefully done, this will not affect the 
warranty." 

Once your TEN-TEC modification is complete, you must change the way that the 
control cables for your "QSK 1500" are installed. Refer to FIG 2 to make 
these changes. 

QSK 1500 control cable modifications for use with TEN-TEC Transceivers: 

1. Plug the output of your keyer into the key jack on the transceiver, instead 
of into the RF unit of the "QSK 1500". 

2. Make a shielded cable to run from the jack on the "QSK 1500" RF unit marked 
"POS KEY IN" to the old "T/RV' jack on your transceiver. The "T/RW jack is 
where the cable from the RF unit marked "AMP R L Y  IN" went. Discard this cable 
as there will be no cable to connect to the RF unit of the "QSK 1500" marked 
"AMP RLY IN". 

3. Make a shielded cable to run from the jack on the "QSK 1500" RF unit marked 
"POS KEY OUT" to the new (or unused) jack on the back of your transceiver. 

4. Remember, with this cable configuration, you will not have a cable connected 
to the jack on the "QSK 1500" marked "AMP RLY IN". 

Any questions on modifying the Ten-Tec series of transceivers should be 
directed to Mr. Dick Frey at TEN-TEC. Any questions regarding the cable hookup 
for this modification should be directed to Ralph Rickett at Universal Amateur 
Radio, Inc. 



OPERATING HINTS: 

1 .  Keep your RF power output below 1500 watts. 

2 .  Make sure that you only operate with antennas that have an SWR of less than 
1.5  - I ! ! !  

3 .  Make sure that your station is properly grounded. 

4 .  It is good operating practice to physically disconnect your station from the 
antenna when not in use, if you live in an area which is subject to lightning. 
This will help to protect your "QSK 1500" and your entire station from 
lightning damage. 

5 .  Never operate your "QSK 1500" unless both LEDs are lighted on the control 
unit. These are indicators of proper power supply function and are not for 
decoration. 

TROUBLE SHOOTING SECTION: 

Your "QSK 1500" has been burned in for a minimum of 24 hours. It is designed 
to give you many years of troublefree service. However, like any complex solid 
state device, it can develop minor problems. Your "QSK 1 5 0 0 "  is a factory 
sealed unit, and must remain that way to insure repair under warranty. Any 
attempt to "inspect or adjust1' the unit will void your warranty. If you 
experience any problems contact Mr. Ralph Rickett at Universal Amateur Radio in 
.Reynoldsburg, 0hio.The phone number for Universal is 6 1 4  8 6 6- 4 2 6 7 .  Under 
certain circumstances UAR may grant you permission to open your unit. If you 
do experience any problem with your unit, STOP USING IT IMMEDIATELY AND CONTACT 
Universal Amateur Radio. 

After your warranty period expires, your " QSK 1500" will be repaired for a 
flat rate of $ 3 5 . 0 0  plus parts, shipping and handling. Remember, some of the 
parts in the "QSK 1500" are very exotic and expensive. DO NOT TRY TO FIX IT 
YOURSELF ! 

THEORY OF OPERATION 

At the end of this manual you will find a block diagram (FIG 3) for the QSK 
1500. This diagram will give you a general overview of how this unit operates. 
A schematic of the entire unit can be obtained by contacting the factory 
direct. 

Dr. J. R. Sheller KN8Z 
Design Electronics Ohio 
4925 S. Hamilton Road 
Groveport, Ohio 43125 

A complete discussion of the total operational plan for the QSK 1500 is beyond 
the scope of this manual. 



The QSK 1500 Story 

Shortly after the amateur fraternity moved from "spark" to "CW" , some 
enterprising amateurs thought it would be an advantage to be able to hear 
between his "dots and dashes" as he was sending. Thus was born the idea of 
"QSKtt. Over the past 50 years many schemes have been put forth to accomplish 
this task, including separate antennas for transmit and receive, outboard "T-R' 
switches using vacuum tubes, and outboard switches using vacuum relays. All 
these ideas had merit, but usually created more problems than they solved. The 
separate antenna idea was fine if you had the space, and a receiver with 
exceptional AGC characteristics, but was not very effective when running high 
power. The vacuum tube "T-R' switch worked at low power levels, but suffered 
from some degree of "suck-out" (signal attenuation on receive) and often caused 
tremendous TVI. The outboard vacuum relay switch worked well, but was complex, 
very expensive, and required elaborate protection to prevent "hot switching" of 
the vacuum relay contacts. In addition, the vacuum relay produced another 
"clicking" noise during transmit which was very distracting. 

The first quantum leap from the stone age of "QSK" occurred with the 
introduction of the *Signal One* in the late 1960's. This transceiver had a 
usable "QSK" system which worked very well barefoot. Within a year of the 
introduction of the "Signal One*, Dick Ehrhorn (WOETO) introduced his Alpha 
series of amplifiers which allowed true high power "QSK" CW for the first time. 
Dick's Alpha series of amplifiers still provide the only TRUE "QSK" linear 
amplifier. 

In the late 1970ts, many more true "QSK" transceivers appeared on the market. 
Today there are many fine radios to choose from, including those manufactured 
by Ten-Tee, Kenwood, Yaesu, Icom, and Drake. All of these radios operate very 
well in the "QsK" mode, but all have one major drawback. Unless you own one of 
ETOts Alpha series amplifiers, you are limited to barefoot (low power) "QSK" 
operation. Attempting to use your new "QSK" transceiver with any other popular 
amplifiers could badly damage it due to "hot switching'' of the amplifier's 
internal relays. 

Design Electronics Ohio (DEO) saw this incompatibility problem as a true 
concern of the CW operators. DEO then began an intensive research and 
development program to solve this problem . . . . . I '  The QSK 1500" is the result of 
those efforts. 

Utilizing the latest in PIN diode technology, DEO has produced the first and 
finest high power RF switch for 1.8 - 30 mHz. When we began this challenge we 
had seven goals that we hoped to meet. I am proud to say that we have met them 
all. These goals were as follows: 

The unit must: * Handle the maximum legal power. 
* Easily install externally to both the "QSK" transceiver and 

linear amplifier. 
* Have excellent reliability. 
* Be small and attractive. 
* Not degrade either transmit or receive performance. 
* Be broadbanded and also operate both phone and CW without any 

knobs or switches. 
* Be reasonably priced. 

The "QSK 1500" incorporates frontier state of the art devices. Many of the 
devices in the unit are extremely expensive, so it is essential that the 
absolute maximum specifications are not exceeded at any time. Except for an 
"act of God", the only two things that can damage your "QSK 1500" are excessive 
SWR (loading into no antenna or the wrong antenna) and power in excess of 1500 
watts. When properly installed and operated, The "QSK 1500" will give you many 
trouble free years of silent, efficient "QSK" CW. 



SPECIFICATIONS 

TRANSMIT : 
* Power handling capability - 1500 watts RF into 50 ohm load 

continuous at 40 wpm CW... 800 watts RF continuous into 50 ohm 
load in lock key position for 1 hour. 
(measured with Bird 43 wattmeter and Bird 8813 Termaline) 

* CW waveform distortion - at 1500 watts RF output into 50 ohm 
load, no measurable distortion at 55 wpm CW. 
(measured with TEK 556 scope, TS930S transceiver, Alpha 76 
amplifier, and Bird 43 with RF pickup) 

* Absolute Maximum VSWR - 2.0-1 

* No increase in harmonic distortion of transmit signal as viewed 
on HP Spectrum Analyzer (using Yaesu FT-980 & Collins 305-1) 

RECEIVE : 
* Receiver line insertion loss - guaranteed less than 0.6DB, 

typical loss = 0.2DB 
(measured with HP 608D, HP attenuator, TS930S, Triplett 850, and 
TEK 556 scope) 

* Maximum receiver input voltage - 3800mv before protect circuit 
begins to activate...inline fuse lamp trips at 7.5 watts RF 

* Receive line isolation (PIN diodes off) - greater than 50DB 
CONTROL LINES: 

* Keyer input - must have keyer set for positive keying only 
* CW key line - will key positive lines (cathode keying) only 
* Amplifier relay in - must be high receive and low transmit 
* Amplifier relay out - Maximum voltage = 150 volts 

Maximum current = 0.750 amps 

* Amplifier relay switch time - less than 800 microseconds 
GENERAL: * AC power requirements - 120V AC at 1 amp 

* Overload protection - 1 amp fast-blow fuse 

* Physical size - Control unit: 3.086"H X 6.275"W X 3.775"D 
RF unit: 3.187"H X 6.656"W X 9.25OWD 

* Weight - Control unit: 5 pounds 
RF unit: 4 pounds 

* Colors - silver and charcoal grey with blue and red lettering 
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COMMONLY ASKED QUEST I ONS ABOUT 

THE 

QSK 1500 
WHAT I S  THE QSK 1 5 0 0  ? 
A SOLID STATE RF SWITCH U T I L I Z I N G  P I N  DIODES, WHICH ALLOWS OWNERS OF 
THE NEW "QSK" TRANSCEIVERS TO RUN TRUE HIGH POWER "FULL BREAK- I N  CW" 
WITH ANY AMPLIFIER. 

WtilCH OF THE NEW TRANSCEIVERS ARE "QSK" ? 
ALL TEN-TEC MODELS, DRAKE TR5, KENWOOD TS930S, YASEU F T I  . . FT980.  .FT757, 
ICOM 751  AND SIGNAL ONE C X l l  & M I L  SPEC 1 0 3 0  

WHY CAN'T I USE MY NEW "QSK" TRANSCEIVER WITH MY PRESENT AMPLIFIER ? 
UNLESS YOUR AMPLIFIER I S  ONE OF ETO'S ALPHA SERIES ( 70 ,77 ,78 ) ,  YOU 
CANNOT USE I T  I N  THE "QSK" MODE. I F  YOU ATTEMPT TO DO SO, YOU WILL 
"HOT SWITCH" THE RELAY I N  YOUR LINEAR AND POSSIBLY DESTROY I T .  THE 

1 5 0 0  WILL SOLVE T H I S  PROBLEM. QSK 

DO I HAVE TO GET " INS I DE" MY PRESENT AMPL I F I ER OR TRANSCEIVER AND 
MODIFY I T  TO USE THE QSK 1 5 0 0  ? 
NO. .WITH ONE EXCEPT ION. THE &K 1 5 0 0  I S  PLACED I N L  I NE BETWEEN THE 
"QSK" TRANSCEIVER AND THE AMPLIFILR. YOU WILL NEED TO MAKE UP 2 NEN 
COAXIAL CABLES ( RG8 WITH PL259 ' s PLUS 2 SHIELDED CABLES (RG 5 8  I S  A 
GOOD CHOICE) WITH RCA TYPE PHONO PLUGS. ON ALL TEN TEC TRANSCEIVERS 
YOU WILL NEED TO MAKE A VERY SIMPLE INTERNAL MOD1 F ICATION TO THE RADIO 
I F  YOU PLAN TO USE I T  ON SSB. AN EXPLANAT ION OF THIS  MODIFICATION I S  
INCLUDED I N  THE INSTRUCTION MANUAL FOR THE QSK 1500 OR CAN BE OBTAINED 
FROM MR. DICK FRY AT TEN TEC. 

CAN I USE MY QSK 150Q ON SSB ? 
YES. AS LONG AS YOU OBSERVE THE 1 5 0 0  WATT POWER L IMITATION AND THE NOTE 
ON ALL TEN TEC TRANSCEIVERS MENTIONED I N  THE PREVIOUS QUESTION. 

CAN I USE THE QSK 1 5 0 0  WITH MY HOMEBREW AMPLIFIER ? 
YES, PROVIDING THAT YOU OBSERVE THE 1 5 0 0  WATT POWER L IMITATION AND 
THAT YOUR AMPLIFIER RELAY L I N E  VOLTAGE AND CURRENT DO NOT EXCEED THE 
L I M I T S  FOR THE QSK 1 5 0 0  . . .  SEE S P E CI FI C A TI O N  SHEE T 



Q: CAN I USE THL QSK 1 5 0 0  ON SLOW SCAN TV ? 
A: YES. . BUT I T I S NOT RECOMMENDED. THE 1 5 0 0  POWER L I M I  T I S  FOR CW 

OPERATION AT 4 0  WPM AND NOT FOR KEY DOWN CONTINUOUS OPERATION AS 
USED I N  SLOW SCAN TV. THERE I S  NO ADVANTAGE TO USING THE QSK 1500 
FOR SLOW SCAN OPERAT ION, AS SWITCHING TIME I S  NOT A PROBLEM. 

Q: CAN I USE THE QSK 1 5 0 0  ON RTTY ? 
A: YES. . BUT AGAIN YOU MUST OBSERVE THE KEY DOWN POWER L I  MI  TAT IONS AND 

REDUCE POWER TO 8 0 0  WATTS OUTPUT. THE QSK 1 5 0 0  WILL PROVIDE RTTY 
OPERATORS WHO USE AMTOR THE ADVANTAGE OF USING HIGH POWER. 

Q: HOW CAN THE QSK 1 5 0 0  BENEFIT ME I F  I AM USING AMTOR ? 
A: AMTOR OPERAT I ON REQU I RES VERY FAST SW I TCH I NG T I MES BETWEEN TRANSM I T 

AND RECEIVE I N  ORDER FOR THE I GO. . NO GO '  CODES TO BE SENT AND RECEIVED. 
THE APPEAL OF AMTOR L I E S  I N  I T S  A B I L I T Y  TO PRODUCE ALMOST ERROR FREE 
COMMUNICATIONS. THE QSK 1 5 0 0  WILL NOW ALLOW THE AMTOR OPERATOR TO 
USE H I S  LINEAR AMPLIFIER FOR THIS  STATE OF THE ART COMMUNICATION 
METHOD. YOU MUST S T I L L  OBSERVE THE 8 0 0  WATT POWER OUTPUT LIMITATION. 

Q: WHEN USING THE QSK 1500.  WILL I HAVE ANOTHER SET OF CONTROLS TO ADJUST 
EVERY TIME I CHANGE BANDS ? 

A: NO. . THE QSK 1 5 0 0  I S  A BROADBAND SW I TCH. THERE I S  ONLY ONE CONTROL 
. . . .THE ON-OFF SWITCH. 

Q: CAN I USE THE W 1 5 0 0  WITH MY SEPARATE TRANSMITTER AND RECEIVER ? 
A: NO. . AT THE PRESENT TIME DEO I S ONLY MAKING A UNIT FOR "QSK" 

TRANSCEIVERS. HOWEVER, I F  ENOUGH INTEREST I S  SHOWN I N  A "SEPARATES" 
VERSION, DEO W 1 L L  BRING OUT SUCH A UNIT.  

Q: CAN I OBTAIN A QX 1 5 0 0  FROM MY LOCAL DEALER ? 
A: AT THE PRESENT T I ME. . . NO. UNIVERSAL AMATEUR RADI 0 I NC . I S  THE 

EXCLUSIVE D I  STRI BUTOR FOR THE QSK 1500.  CONTACT. . . . . . 
RALPH R I CKETT, W8BTW 
UN I VERSAL AMATEUR RAD I 0  I NC . 
1280  AIDA DRIVE 
REYNOLDSBURG, OH 43068 

PH: 614- 866- 4267  

B m  
DESIGN ELECTRONICS OHlO 

4925 SOUTH HAMILTON ROAD 
GROVEPORT. OHlO 431 25 





INTRODUCTI ON: 

T h e  QSK 1 5 8 8  i s  a  v e r y  s i m p l  d e u i c e  t o  s e r v i c e  a n d  r e p a i r .  
I t  i s  c o r n p s s e d  o f  t w o  u n i t s .  . . t h e  POIISER SUPPLY a n d  t h e  RF 
SLJITCHIT-.iG U N I T .  I n  t h i s  m a n u a l  e a c h  u n i t  w i l l  b e  d i s c u s s e d  
i  n d i  v i  dii.31 1 ,;, a r i d  i n  d e p t h .  T h e  i o r r . ~ t r i ~ i t  i o n  o+ t h e  u n  i t s  
i s  s i m i l a r ,  i n  t h a t  t h e  r n a j o r i  t y  o f  c c ~ r n p o n e n t s  a r e  m o u n t e d  
c ~ n  FC b c ~ a r d s ,  w h i c h  m a r  b e  r e m o v e d  f o r  r e p a i r  o r  s e r u i c e .  
T h e  m e c h a n  i c a l  1 a;-.out i  s s u c h  t h a t  e i t h e r  u n  i  t c a n  b e  
t o t a l l r .  d i s a s s e m b l e 1 3  i n  l e s s  t h a n  5 m i n u t e s .  

To  d a t e  cblovernber 1 P 8 4 ) ,  we h a v e  o v e r  58 u n i  t s  i n  t h e  f i e l d ,  
.and h a v e  h a d  t h e  f 131 1 ow i rig s e r v  i  c e  p r o b l  ems. 

'7 
L F  R iIlP1 L  1 G HT I t.%i 1  N G 
- 
5 FROM OFERATOE ERROR 
1 iJI.l K1.J OWN 

+**+ IIINE 12'.,), 1 .5 AMP VOLTAGE REGULATOR 

**++ IIINE L I N E  FUSE FA1 LURE I N  POWER SUPPL"Y 

T h e  rrrast common t a r  1 u r e  i  s t h e  FUSE LAPIP i rr t h e  RECEIIJER 
FRi3TECTilF: T:IRi3:UI'T 111t t h e  RF SWITCH. T h i s  i c .  a s  i t  . ~ . h o u l d  
t te .  Th i .5 .  FUSE Li+t.;IP is d e s i g n e d  t o  p r o t e c t  t h e  + r u n t  e n d  o f  
t h e  I2SK t r a n s c e i  u e r  +ram damage,  i n  t h e  e v e n t  t h a t  E F  
exc-edi rig .3 .2 : , s ]  t .3 attempt. t o  f l o w .  . ( r .e$er .  t i t  FLOCK 
D 1 AGF,A,;., :j . Th i  s p ~ o t c i  t i u e  d e v  i  i e  r a n  b e  t r i g g e r e d  ~ I Y  a n y  o f  
t h e  f o l l a w i n ~ ~ :  l i g h t r n i n g ,  f a i l u r e  o f  d i o d e s  06 o r  07 o n  
t h e  EF EOARG, f a i l u r e  o f  F I N  d i o d e s  D3,D4 o r  D5, e x c e s s i v e  
OSWR, e; . :cessi  u e  power.  o u t p u t ,  i m p r c ~ p e r  t i m i n g  s e q u e n c e  o f  
P I N  d i o d e s ,  f a i  l u r e  o f  p o w e r  s u p p y  o r  VERY H I G H  POlJER n e a r  
f i e l d  R F  . : . i g r l a l ~ . .  AGAIN,  THE M A I N  PURPUSE OF THE # 12 FUSE 
LAMP I S  TO PROTECT THE RECEIVER PORTION OF THE QSK 
TRc;p.ISCE IVEF:, Ap.0 T i t  AL5l:l PREIJENT " FEEDBACK" TI:I THE INPUT OF 
THE L I N E A R  AP lPL IF IER.  Ar1.y f e d  b a c k  t o  t h e  a m p l i f i e r ,  w i ~ u l d  
c.alJ5.e i  t t o  t ~ e c c ~ m e  3 I..,!ER'I" H I  GH POlrJER OSCI LLATI~IR. 

T h e  #12 t u . 5 . e  1 amp i s  e s s i  1 r r e p 1  a c e d  i r~ t h e  - f i e l d  t t ; ~ .  t h e  
i iwr rer  . F a i  1 u r e  o f  t h  i  E. 1 amp, h o w e v e r ,  i  n d i  c a t e s  t h a t  
.sorrleth i i-19 i s p r o b a b l  Y w r o n g .  T h e  c a u s e  for t h e  t a i  1 u r e  
.:.hctul d b e  d e  t e r r n i  n e d  3:s. . s o s r ~  as p o s s i b l e .  

T h e  POWER L I N E  FI-ISE i s  t h e  c ~ t h e r  l i l i e l : .  .. f a i l u r e  p o i n t .  T h i s  
t lJ.se i a 1 AMP ll t a s f  - b l~ :~w"  m o d e l ,  w h i c h  we u s e  i n  b o t h  t h e  

1 1 5  a n d  238 v o l  t rncttzJelt=. R e p l a c e m e n t  i s  d o n e  i n  t h e  POWER 
SUPPLY. T h e  f u s e  i s  a 1 i t t l e  h a r d  t s  g e t  t o ,  h u t  a  p a i r  o f  
s m a l  1 " n e e d l e  n o s e  p i  i e r s "  car " h e m o s t a t s "  make i t  v e r y  e a s y .  



PHASE ONE TROUBLE SHOilT 1 N G  

i r e ~ e  j ~ e r  d i~e .zn ' .  t h e a r '  1 .  f u s e  l a m p  b l 0 w r 1  
7 -. p o w e r  s u p p l  r i n o p e r a b l  e  
.- A ,  c a b 1  e.2. h o n k e d  u p  w r o n g  

4.  u n  i t 1 o c k e d  i n  TRANSMIT 

i - - - , - ,  i I . 1.4 i 1 1 n  o t i.. e  ,:.. 
FI r +:I FI e  r. 1 t; " 

r e  1 a y  cc1r1 tat t s  ' f i j s e d '  
. ' k ' - . ;  % P 1 i r ~ e  i n , '  s h o r t e d  
' k e y  1 i  n e  o u t '  s h o r t e d  

'amp r e l a r  i n '  5 . h o r t e d  
' a m p  r e 1  d. - .  ,:.' c ~ c ; t ?  s h o r t e d  
U1 556 t i m e r  d a m a g e d  
1-12 , U3 sr 1-14 damage j 
t a n  t a 1  urn 05 d a m a g e d  

1 .  v o l  t a g *  r e g u l  a tcar  U1 i n  
. p o w e r  s u p p l  r d a m a g e d .  . c k  
w i t h  + c o p e  u n d e r  1 AMP 
I o a d  

1 .  cK t h a t  K e r e r  b e i n g  u s e d  
i  s e  t f c ~ r  P O S I T I V E  
K e r i  n g  NOT n e g a t  i v e  

i .  i K  t h a t  R 8  i s  1 8  OHM 
r8  

L. cK t t 1 3 . t  o w n e r  d o e s  n o t  
a n o t h e r  r e s r  .s . to r  i rt 
s e r  i e s  w i  t h  t h e  'amp 
r e  1 a  :s. CI u  t " 1 i  r~ e  

1 .  c k  12l,,l C'C J - ~ U  s u p p l  i e s  
.? 
L .  CK LED5 
.-. . c k  Q 1  i n  POWER SUPPLY 

,PHASE TI,.jl] TEST 1  N G  

F:e+er t111 t h e  " v a l  t3 .ge  c h e c k  i rig" 131 a g r a r n .  C h e c k  t h e  v o l  t a g e s  
a n  t h e  ' b u l k h e a d c  I n  t h e  RF SWITCH U N I T  f i r s t .  T h e  QSK 1508  
1313es NOT n e e d  t o  h a v e  t h e  c o a x  i a 1  c a b l  e s  a n d  c o n t r o l  1 i n e s  
hoal i :ed t c ~ r  t h e s e  t e , z . t s .  T o  s w i  t c h  f r o m  RECEIVE t o  
TRANSI-IIT, s h o r t  t h e  " p o s .  K e r  1 i  n e  i n "  j a c k  t o  q r o u r t d .  T h e  
v o l  t a g e s  s h o u l d  b e  r e a d  f r o m  t h e  " f e e d t h r u "  c a p a c  i t o r s  t o  
g r u u r l J .  THE STANDAPE COLOH CODING FOLLOWS: 

E: LA [:I.; : G R  EI [:I 
RED: 4 I L .-, I.,.! PI IS DC BUS:Z L I N E  

l:lRr.ir-;ii;E : c C  -1kj1:i - ?.! FOS C!C L I N E  I N  TRANSMIT 
GF'.',: = .H I . il.Ot.iTRi~L LIt;.IE. .TO S N I T C H I N G  TRANS1 STORS 



THE POWER CAELE FROM THE POWER SUFFL'Y TO THE RF UNIT  USE THE 
FOLLOW 1 NG CiIlLOR CODE : 

E: L 1-i E : 5 0 0  t,.' FIZIS DC: L I N E  
WH i TEICLEAR : 12 V DC L I N E  
EARE : C;R 111 UN D 

T ,, E -i- " .:; " nnr.1SFORMER COLOR COD1 N G  FULLOltlS : 

B L~ i: K A L L  THESE ARE FRIMAR...~:~ . . FOE 2 3 0 ~  

i: LA c K, ...,'w H I T E OPEF:ATION. .BLK.,.'I)ShT & ERN ARE T i E D  
BF OWN TOGETHER. . FOR 1 1 5 V  BLK & ELt<.,,'WHT ARE 
E F: O\)JN.,.'W H I T E 1-lSED E:RF.I &: BRHI.1'/'WHT BRE NOT USED 

1 .  vefio!. je qr.~:,. - co,.;ier. i 1 m a c h i n e  .:.crew o n  e a c h  s i d e )  

.-8 
. - 

i. r.em~:!s,e tr.ar1 :.i47r.rrrer. 1: i #6 m a c h  i  n e  s c r e w s 2  , . t h e  1 ead.5 
on t h e  t r . a n s t ~ : l r m e r  a r e  1 o n g  e n o u g h  t o  a1 1 i lw  i t t o  tte 

, , p l ac e  i l u  t E. i gie t h e  c .at1 i n e  t . . DO NOT UFJSOLDER ANY Id1 RES 
A T  T H I S  TIt1E 

.-8 

.:$ . r.emol.je t h ?  rna izh i  r ~ e  .s.cr.ei.?,t ~ ~ t t i i c h  m i l ~ r i t ~  t h e  VOLTAGE 
REGULkTOR ti:, t h e  c a s e  . . . 

C 
J . + i w * T CI R EI-1 I]?;' E c: I F; C: I_! I T E: 1:lA R [:I . . r. em LI ?.,e t tl e  4 # 

screi~.!; t h a t  a t  t a c h  t h e  ~CIAHD TO THE SPACERS. . . .DO NOT. . 
I r e p e a t  DO 140T r e m o v e  t h e  4 s c r e w z .  itri t h e  FRONT p a n e l  

7 
i .  t o  r e i n s t 5 . f  i t h e  PC b i ~ a r d  i n  t h e  POWER SUPFL"f, r e v e r s e  

t h e  a t 1 0 v e  p r c t c e d u v e .  MAKE SURE THE SPACERS ARE TIGHT 
AGriINST THE CABINET FROl;IT. I F  THEY lilEEU TIGHTENED, 
HSlLO THE SCREbj IIIN THE FRONT PANEL AND TIGHTEN THE 

..' " n I . E R 1,a.j 1 T H A 1 / 4 I' IrS R E1.J C: H . 
,=, .-- . i..;E!;.!EF: T I  (I.HTEI..J THE FRONT PANEL SCREWS. . DO I PJG SO W I L L  

CJKI p,JKLE THE pl.'<L&P i A E ; E i  ! 1 1 1 . . 



++++ EEMOl,)E THE GRAY COVER ON THE RF SWITCH UNIT  WHICH I S  
I N  PLACE E : ,  &, 5CF;EWS.. . 4  SHEET METAL SCREWS ON THE 

BOTTOM AND 2 # 6  MACHINGE SCREWS ON THE SIDES.  .USE A 
. c;,,.,'l,:,N HEX [:IRII.,.!EF: ON THE 4 METAL SCREWS Kit4 THE BOTTOM 

REP..lO?.! I I J G  THE I ~ O N T R ~ I L  BOARG 

1 . i a r e t i ~ l  1 r- 1~r1 .5 . c~ '  j e r  t h e  4 1.1,li r e c .  .F rom t h e  c o r ~  t r o l  b o a r d  
t o  t h e  ' f e e d t h r u  c a p a c  i t o r s '  itrr t h e  t tu l  k h e a d . .  t h e r e  a r e  
.-% - r-,...; .,,. . 
r bb.ni , 1 RED $i 1 OF:AbIGE 

- . a  
i ,  r e m 11, i..i e t h e 4 # 6 r. c r. e  \j..i .E. h 1 t j  i rl g t 11 e C III!.JT E iIi L E: IIIA R D T Q 

TeE . ~ ; F ; & C E ~ ! ~ . C I ~ I  ;..jiIiT REP;llIl(,!E THE 4 SCREWS 0l.i THE LABEL - - 
8: . -. 1 [:I E 111 F T ti E i::~ E: I 1.4 ET I 1 I i t kt i t  a  r d o IJ t a  r~ 13 ) 8x1 r w a  r t i  . . 

1 t ; .g. T..jE!.JEF: net:e.:.:.ar.:y. t o  u n 5 . i l j  der .  t h e  GRA'{ (kii re.%. 
c o r ~ r ~ * t :  t e d  t o  t h e  p h i t r i o  j a . c k s  o r  t h e  t h r e e  w i r e s  
,:,=~r,fiee t e d  t1:, t h e  POWER PLUG 

.z- . 4  h e  iI:IIII.dTRuL BI~IARD i now r e  ad, f o r  s e  r v i c i rig . . 
4. ti1 :l~. ~ . l . z . t . 3 1  1 . . r .e~; ,er i .s  t h e  a t tc tve  p r o t : e d u r e .  .P.JOTE! ! DO 

f,, , , ,-. - 1 T I  GHTE1.i THE FRONT i: LABEL S I  DE SCREklS> . . HOLD THEM - 
,qi;.iz T I  GHTEr.1 THE 1. ..>'4" HEX ::;.PACERS! ! ! DO NOT FORGET TO 
PLACE TGE L~i~:K(.L.j&SHEF:E; EETWEEN THE F C  BOARD ANG THE 
SF'+,C:ER!:; . . 

e .-I . , f 1 t , .:. ne,:e.-z.al-.. t o  r e p  1 a c e  t h e  r e e d  r e  l3.1~) ori t h e  
C:I:II..~-;~OL E:iIitl;F:C!. . .m.-i,ke .z .ure t h a t  :you RECONNECT t h e  
t r - . r ~ l . i ~ . r ~ t  .:.~jpreg..~.or. or1 t h e  b i t t t o m  i t f  t h e  t t o a r d  I JJDER 
T H E R E L .". '" 

n 1 

1 .  c a r e f u l  l:?.; r emc l . ?e  t h e  4 i a r g e  nut-:. on t h e  r e a r  of t h e  RF 
iJt..i I i I,,.! h i  c h h ci 1 td t h e !: 0A.X: c Q rl rl e  c  t r s i rl p 1 a  c e 

.:, 
i. c & r - - e t b ]  1 >: remfic.!e ! he  2 P.iilTS & s i r e m s  i c h  hc t l  d t h e  

t t i ~  ; ;i:h e a d  < st1 i e  1 it? i ri p  1 a c e  . DO NOT TR2r' TO Ur.dSCREIJ THE 
,-. - .=,l-:F:EWS. . REpli~k,)E THE P.4 UTS OJHI LE HOLDING THE SCEElrJ HEADS! ! 

- . , 
-. . t h e  Et..ITI RE RF EOkRLl, LHEGE EF CHOKES &. BIJLKHEAD car1 n o w  

t ie  r.emol..!eci 3.2.  0P.1E l i i i i  t .  . NOTE: i n  c e r t a i n  u n i t s  i t   ma;^. 

>i r leces . la r . : : .  t o  FIFi:E;T tial,!e remt:tue8~ t h e  COP.!TRI~IL BOARD 

4. DO IdOT E;ET T H I  !:; ASSEMEL'( GQ\lJN ON THE F:F .PC: BcIARD. .TO DO 
50 p l w  ~ ~ t ; q > . ' . -  k j t  THE H I  GH POWER P I N  D I  ODE! ! ! I ! 



a .  c a r e f u l  1.; c l n s o l d e r  t h e  r i b t j o n  l e a d +  u s i n g  s o l d e r  
lrJ i c k  

t~ . r e r n a v e  t h e  t1,.!12 #6 m a c h  i  n e  s c r e w s  h i l l  d i  rig t h s  h e a t  
. ~ . ~ r i k  t!:~ t h e  b o a r d  

- 
L .  c a r e i t ~ l  I ;  ... b e n d  t h e  l e a d s  cat t h e  F I N  d i o d e  t o g e t h e r  

.so t h a t  I t I 1 f e e d  t h r u  t h e  h o l e  i r ~  t h e  PC t t o a r d  
as : V ~ I J  r e m o u e  t h e  h e a t  5 1  n k  a n d  P I N  d i o d e  a s  a 
u n i t . .  

d .  t o  rernc~: l?.~e t h e  PIP4 i l i o d e  f r o m  t h e  h e a t  s i n k ,  y o u  
t1UST h o l d  t h e  h e x  p c t r t  i  12n a f  t h e  P I N  d i o d e  w i  t h  
a :3.,;lts" l....rrericii ! .JHILE r e m o v i n g  t h e  r i u t  h o l d i n g  i t  
t o  t h e  h e a t  s i n k . .  . 

r .  t:.!herl r e  I r1.5.ta. l  i i  rig a HIGH F'Ol'JER F I N  d i o d e  USE h e a t  
5. i nk c~:tmpatJnd. H O i D  t h e  HEX p o r t  i on of  t h e  P I N  
IJ i i t  d e  l..~.! i  t i i  t h  e  3,;' 1 6 " OJ r e  rl i h w t-I i 1 e  t i  12 ti t e  1-1 i rl g t h e  
j-iu t . birr r.jlJT OVER T 1 GHTEN ! t 

'3 . c . 3 r . e i u l  ? .  t ~ e i 1 ~ 3  t h e  1 ea.1j.g. o i  t h e  P I N  d i  r ~ d e  t o g e t h e r  
.=. - 13 i t  il3.r-i b e  ~ r i s e r t e d  t h r u  t h e  boar.d..mak;e s u r e  
,z.cire t h e  i s a d s  a r e  p o s i  t i o r l e d  ~ ; i ~ r . r e c t e l ; ~ . .  .then 
r e - m o u r q t  t h e  h e a t s 1  nk; t o  t h e  F C  b o a r d . .  . ON ~ y .  
w h e n  t h e  h e a . t  s I r i K  i  .z- p r c t p e r  1 y m c ~ u r ~ t e d  t i 1  t h e  
PC: t ~ o a . r ! i  a r ~ d  t .he 1ea.ij.z. i n  t h e i r  p r o p e r  p c ~ s i  % i n n  
. s h a ~ u l d  : . ~ i d ~ r . i n t a  o i  t h e  F I N  ~ j l o i j e  lead.:. tlel-,in. 

I .  t h e s e  d~ l :~ i je - r .  a r e  r n c l u r ~ t e d  o n  s i  l u e r  p l a . t e d  s l o t t e d  
s t a n d o f f  .:. . . u.5.e i.1111 d e r  (>,I i  i k  t o  r.emc11~1e .:.IQ~ d e p .  . 1 t 
m - . . t - r  - - - - - -  

.J..Y IF 1e~~ .= .= .2 . r : : i .  t c ~  " + p r e a d  t h e  . f o r k % "  ot: t h e  s t a n d  
o t f  t o  r e m o v e  t h e  d i o d e . .  

r .  i n s t a l  1 t h e  neb.! d i o d e  c a r e f u l  I>;.. m a k e  s u r e  t h e  
c a t h o d e  i s i n t h e  c o r r e c t  pu5. i  t i an. . ? t i e  c i1mipor le i i t  
.E. i , j  e  I=I + t h e  b o a r d  i s  mar -k :ed  w i t h  a ' C i  t o  i n d i c a t e  
c a t h i t d e  l i l i a t i o r i  

d. P1I.J d io1 je .5 .  [:1:3,34 & [i5 a r e  e p l ~ x y  c a s e d  and a r e  ~,)er-.).. 
r u g g e d . .  .F ' ib.J d i c l d e  D l  i s .  g l a s s .  e n c a s e d  a n d  s h o u l d  b e  
t ~ a . n d l  e d  o.!i t h  c a r e !  ! P1I.j l3.i o d e  D l  i s  c h a n g e d  i n  t h e  
:.ame manner .  a s  Cj3, Cj4 D 5 .  



PAGE 6 

--. ,. . T ~ I  KEAssEMPLE THE RF U N I T .  . REI.?ERSE THE ABilk..!E F'ROCEDURE 

The GSK 15QQ i.2. .3. d..jer>, s t r a i g h t  f 1 2 1 r w i ~ d  ~ ~ r ~ i t .  Mi ,  f 5 i l u r e . s  
h a v e  o c c u r r e d  i n  a n y  o f  t h e  r n a j c ~ r  cGrnpt inent5 .  s u c h  a s  
t r a r i s f c ~ r . m e i - ,  h i g h  p i ~ w e r  c a p a i i  t o r s ,  RF c h o k e s  P I N  d i o d e s ,  
A L, J ... ' '' 9' cc.n~ CHECK THE iIIel.,,.'I i lUS F I R S T !  ! ! ! 

SEk,.!ERAL OF THESE iiP4ITS HAVE BEEN THRU 48HRS CIF I.JCip..j STKIP 
COI.JY'E!ZiTII.IG &T POWER iE1,?ELS 114 EXCESS OF 158@ (:JATTS WITH NO 
FA1 Li-IRE!S. 

i n  rr1oc.t c a z . e s ,  c o m p o r ~ e n  t v a l  u e s  h a v e  b e e n  s e  l e c  t e j  f i ~ r  a 
D E F I N I T E  rea.E.an.  .D0  PJUT s u b s i  t u t e  c o m p o n e n t s  u n l e s - 5  t h e  n e w  
c o m p i ~ n e n  t h a s  spear  i t i  13.3 t i  o r 1 5  EQUAL t o  UF: GREATER t h a n  t h e  
c o m p o n e n t  I 1: i .3 r e p 1  3.c I r ~ g .  



















Suggested improvements for the DEO QSK-1500 from Roy Koeppe, K6XK

One common minor problem is the high value resistor feeding the HV LED driver transistor base 
monitoring the 500V supply goes super high in resistance because it is not rated for 500 V. Replace it 
with a string of series resistors totaling the original value. 

In fact, replace all resistors with 500 V bias on them with series strings. 

The LV bridge is troublesome too. Many were defective and go open. 

Replace with a better quality LV bridge rectifier.

73,   Roy    K6XK     

Roy and Joy Koeppe
P.O. Box 43
Rolfe, IA  50581

"Simplicity is Ingenuity"
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