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Presentation Goals 

• Provide techniques for constructing portable 
HF and VHF/UHF stations. 

• All but the last example use inexpensive music 
industry cases with 19” rack mounting 
hardware. 

• References are provided for obtaining cases, 
19” rack mount shelving and panels. 

• Introduce a work-in-progress of a high 
performance QRP back pack station. 
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Portable Station Capabilities 

• Self contained HF/VHF Amateur Radio station capable 
of being operated in the field. 

•  Can operate with a variety of DC and AC power 
sources. 

• Includes Digital capability. 
– Mil Std. 188-M110A 
– Winlink Express 
– Fldigi 
– WSJT suite 
– JS8Call  

• Includes a variety of HF and VHF antennas. 
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TxSG HF ICOM Kit 
(HF MARS TICP Kit) 

(Quantity – 14) 
Date:  2016 - Present 
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Installed Software 

• W10Pro 

• MS Office 

• Winlink Express 

• MixW (similar to Fldigi) 

• MARS Software removed during conversion to 
TxSG use. 
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 Jump Kit – Front View 
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Radio/Modem Components 

ICOM IC-7200 

Heil AD1IC Heil Hand Switch 

PTCIIex/Signalink 

 Summing Box 

SCS DR-7400 

ICOM IC-208H 
Kantronics KPC-3+ 

KPC-3 to IC-208 

Heil ProSet 6 

Signalink USB 



Power Supply Components 
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Astron SS30M 

SGC Coaxial 

Line Isolators 

(located inside SG-230  

& Jump Kit) 

Rigrunner 4005 

Note: 5V DC regulator 

added to provide external DC 

for USB Hub 



TICP Jump Kit Housing 
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19” rack mount  
threaded rails 

Covers have O-ring gaskets 

SKB 1SKB-R4UW Rolling Roto Rack Case 
4U Roto-molded Rack Case with 17.6" 
Rackable Depth, Mil-Spec Butterfly Latches, 
Front and Rear Rack Rails, Retractable Pull 
Handle, and Inline Wheels - $299.99 

https://www.sweetwater.com/store/detail/SKB
R4UW--skb-1skb-r4uw-rolling-roto-rack-
case?mrkgadid=&mrkgcl=28&mrkg 



19” Rack Mount Shelving 
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https://www.hammfg.com/dci/products/accessories/ras 



19” Blank Panels 
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https://www.newark.com/c/enclosures-racks-
cabinets/enclosure-rack-cabinet-
accessories/rack-panels 
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BOTTOM SHELF 

RIGrunner 

 

 

 

 

USB Hub 

 

 

Ferrite Cores 

 

 

Summing Box 

Astron SS-30M 

 

 

 

 

 

 

 

 

ICOM IC-7200 

HF Radio 

ICOM mobile mount 
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TOP SHELF 

Pactor Modem Packet Modem 
Signalink USB 

IC-208H VHF/UHF Radio 

ICOM mobile  
mount 



14 

BACK PANEL 

SGG Coaxial 

Line Isolator 

HF Output 

USB A/B Muffin Fan 

12 VDC 
UHF AC in GND Lug 
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Computer Components 

Dell Latitude E6540 

With Windows 10 

Canon iP100 

9 to 25 Pin Adapter 

For KPC-3 
USB to Serial for 

KPC-3+ (Prolific) 

USB A/B cable 
4-Port USB Hub 

Gear Head 

(Required 5VDC) 

Travel Scan Pro 
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Antenna Components-1 

1. Digital VOM 

2. Additional fuses 

3. *Adapters: 

1. N-UHF (2) 

2. UHF-N (2) 

3. UHF Barrel 

4. Tie-wraps 

5. Mast halyard 

assembly tool 

 

 

1 

2 

3 

4 

5 
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Antenna Components-2 

SG-230 & HF 

Antenna 

Diamond 

X-30 VHF 

Antenna 

(stored in one  

of the mast sections) 

HF & VHF 

Jumper Cables 
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Antenna Components - 3 
(32 ft. Portable Mast) 

Aluminum mast 

sections – Quant. 7 

Top Hat with guy ropes 

and halyard pulley 

Bottom mast 

section with 

halyard pulley 

and cleat. 

Halyard rope 

Guy rope stakes - 3 
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Antenna Components - 4 
(Portable Antenna) 

Hinged mounting base 

with mounting spikes 

Coaxial cable 2 X 100 ft. 

RG-213 

Stake tools 

Mast bag for 

all components 

 



 Jump Kit – Rear View 
Storage for: 
1. Heil Proset 6 
2. Heil hand switch 
3. Spare microphones 
4. AC power cord 
5. USB A/B cable  
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STORAGE COMPARTMENT  
IN USE 
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Antenna Tuner Case 

Headset 
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Laptop Case – Bottom layer 

Headset 
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Laptop Case – Top Layer 

Headset 



Equipment Interconnections 
Antennas 

On mast 

Coax 

cables 

SGC Coaxial  

Isolator 

7805 Regulator 

3A 

fuse 

USB to 

serial 

Dipole 

DX-30 

DC power 

Digital 

Audio 

5A 

25A 25A 5A 

RF 

5 VDC 
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Internal Halyard Assembly 

Top-Hat halyard pulley 

Guy rope (3) Guy rope (3) 

Auto-tuner 

X-30 VHF Antenna 

Bottom Section with  

Halyard pulley and cleat 

Hinged base 

HF dipole wires 

Halyard rope 

PVC Pipe 
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Portable Antenna 

•  A portable antenna mast 

   assembly is available in the 

   event that the TICP  

   pneumatic mast is not 

   available or is inoperative. 

  

•  This mast uses ground 

   stakes, so can only be 

   mounted  on ground that  

   supports stakes, i.e. no 

   provisions for paved parking 

   lots or sand beaches. 

 

•  The mast and antennas can 

    be erected by two personnel. 

    One person can erect if guy 

    rope stakes are pre-   

    positioned and two guy  

    ropes attached. 

 

Diamond X-50 VHF 

Antenna 

SG-230 Auto-tuner  

HF antenna 

Guy rope 

Aluminum 

Mast 

32 ft. 



 TICP Trailer Deployment 
(Hurricane Harvey) 

SG-230 with dipole 
& X-30 VHF/UHF Vertical  



RV Jump Kits 
(Next Generation for Personal Use) 
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Installed Software 

• W10Pro 
• Firefox 
• Microsoft Edge 
• Open Office 
• Winlink Express 
• VARA HF 
• VARA FM 
• Fldigi 
• Flrig 
• WSJT (FT-8, FT-4, etc.) 
• VSPE 
• Mil Std. 188-110A (MARS suite) 
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Front View of 6UK RV Jump Kit 

 DR7400 
PACTOR MODEM 

Packet modem 

IC-7100 

 Astron Supply 

Expansion Room 

Bias-T with 
DC Switch 
Off – AH-4 

On – SG-230 31 



Back View of RV Jump Kit 
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Major Hardware Components 

Signalink USB 

DR-7400/Signalink 
 Summing Box 

RigRunner 4005 
(modified) 

ICOM IC-7100 

SCS DR-7400 

Astron SS30M 
 

4-Port USB Hub 
Gear Head 
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Kantronics KPC-3+ 

MFJ-4117 
Bias-T 

 



Carrying Case 
(https://www.caseclub.com/product/ccr4u1sk-case/) 
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Equipment Interconnections 

7805 Regulator 

DC power 

Digital 

Audio 

25A 

RF 

5 VDC 

VHF/UHF 

HF 

AH-4 

13.8 VDC 

BAT IN 

PS OUT 

SG-230 
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Data 2 ACC 

CI-V 

COM 3 

COM 6 

COM 7 

COM 14,15 
VIRTUAL PORTS 

PTT 
LINEAR 

USB 



Table Top Operation In RV 
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Remote Location of Radio Case 
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Tilted Vertical on RV 



RV Portable Vertical 
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Marine Whip: 

     24 ft. whip 

     AH-4 at base 

RV Dimensions: 

     Height – 12 ft. 

     Width – 8 ft. 

     Length – 32 ft. 

     Gnd. height – 2 ft. 



RV Portable Tilted Vertical 
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Marine Whip: 

     24 ft. whip 

     AH-4 at base 

     Tilt – 30 deg. 

RV Dimensions: 

     Height – 12 ft. 

     Width – 8 ft. 

     Length – 32 ft. 

     Gnd. height – 2 ft. 
Forward 

Forward 



Low Profile Version  
RV Jump Kit 

(Built for MARS Member) 
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Front View 

IC-7100 Chassis                                Signalink USB                    PS-126 
                                                               DR-7400 
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Total Weight with covers, but not control head – 36 lbs. 



Back View 

FAN 
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Equipment Interconnections 

7805 Regulator 

DC power 

Digital 

Audio 

25A 

RF 

5 VDC 

VHF/UHF 

AH-4 

13.8 VDC 

BAT IN 

PS OUT 
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Data 2 ACC 

CI-V 
COM 6 

COM 7 

COM 14,15 
VIRTUAL PORTS 

PTT 
LINEAR 

USB 



https://www.caseclub.com/product/ccr2u1sk-case/ 
$139.99 

45 



High Performance QRP Rig 
(Work in Progress) 

OH8STN – Julian (Finland) 
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Development Goals 

• Portable QRP multi-mode rig: 
– SSB 
– CW 
– WSJT modes 
– JS8CALL 
– Winlink HF and VHF (VARA) 
– Fldigi 
– (MARS digital mode Mil Std 188-110A) 

• Low power. 
• Solar charging of all Lithium batteries 
• Light weight and back-packable. (2 people) 
• Include 50 watt HF amplifier. 
• Evaluate a variety of HF antennas. 
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Rig and Computer 
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Top View of Rig Only 
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IC-705 

50 Watt HF Amp 

MS Surface 
DC/DC 

Switcher 
 

USB Hub 

Mounting 
plate 

DC Watt 
meter 

DC Power Distribution 



Block Diagram 
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12 V 

15 V 

10 Watts 50 Watts 

50 watt Amp 

Select 



 Radio: ICOM – IC-705 
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Screen Protection 
(hamgear3D.etsy.com) 
 
Custom mount  



IC-705 Radio Components  
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• MARS Mod IC-705 
• IC-705 AC/DC PS (AC power supply for initial testing) 
• RT-Systems WCS-705-USB (memory programming) 
• Heil AD-1-IHT Pro 7 head set adapter  



Antenna Tuners 
(Latching Relays) 
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ICOM IC-AH705 
10 watt auto tuner 
Latching relays 
Internal AA batteries or external 
DC (13.5 VDC) 
 
 
 
 
 
 
 
Chameleon  
CHA-URT-1 
125 watt auto-tuner 
Latching relays 
 
 
 
 
 
 
 
 



Digital SWR Meter 
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Amazon 



  Neptune 50 watt HF Amplifier 
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Typical input drive – 1.5 – 3 watts for 50 watts output 
Maximum current – 12A 
Idle current – 0.8 A when turned on 
 



Computer Components 
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Microsoft Surface Go 2 LTE 
Intel Core m3. W10 
8GB Memory 
128 GB SSD Disk 
GPS 

Microsoft Surface Signature 
Type Cover 

Anker 4 port USB HUB 
Travel optical  

mouse 



Installed Software 

• Microsoft 365 
• Microsoft Edge 
• Winlink Express 
• VARA HF 
• VARA FM 
• Fldigi 
• Flrig 
• WSJT suite (FT-8, FT-4, etc.) 
• JS8CAll 
• GPS Gate Splitter (Digital River – My Commerce) 

– Used to get GPS information from Computer for JS8Call 
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DC Handling Components 

58 

Anderson Power Poles on all DC wiring 

HCDC 1 in 8 Out  40 Amp Connector Power 
Splitter Distributor Source Strip Module 
Xikentec.com 
Fuses values were selected for each device 



DC Power Inverter for Computer 
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Amazon 

Substituted Power poles 

This 12 VDC to 15.1 VDC switching supply did not produce objectionable 
RF switching noise. 
This allowed the single USB port to be used for digital coms with computer 



Batteries & AC Charger 
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Solar Panel 
(40 W, 1.2 Amps at 13 VDC) 
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Amazon: 



Power Consumption 

• Both internal batteries charged, Amplifier 
disconnected: 

– FT-8 Receive:  0.6 A 

– FT-8 Tune: 1.2 A 

• Amplifier Connected: 

– Standby: 1.5 to 1.66 A 

– VARA HF call at 50 watts 12A 
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Antennas Options 

• NVIS – Doublets (Dipoles) driven by ladder line 
and a 4:1 balun. 

• HF Skip – light weight verticals about ¼ λ high 
with a few ground radials. 

• VHF/UHF – Coaxial J-pole 

• Chameleon CHA LEFS 4010 

– End Feed Long-Wire 

– Dipole terminals 
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Chameleon Antenna System 
(Sloper or Dipole) 
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Dipole Terminals 

End Feed Terminal 

Separate antenna  
inputs 

End fed wire – 65 ft.  

49:1 Balun 

 Low SWR – 40m, 20m, 15m, 10m (?) 



Test Geometry 
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14 ft. 14 ft. 

25 ft. 

65 ft. 

RFI Choke 
25 ft. of RG-316 

To Lightning arrestor 
That grounds  shield 
(i.e. counterpoise to ground) 



SWR Sweep 
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Directivity Patterns - 1 
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7 MHz 
NVIS 

14 MHz 
End-Fire 

21 MHz 



Directivity Patterns - 2 

68 

28.3 MHz 
End-Fire 



 Back Packs 
(Home Depo) 

69 



Rig and Computer in Back Pack 1 
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Microsoft Surface Computer 

QRP Rig with all cabling 



Battery, Solar Panel, Antenna and  
10W auto-tuner -  Back Pack 2 
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Solar Array (folded) 

Battery 



Status of QRP Rig 

• Bench testing of all modes with base station 
antenna with good results. 

• Successful battery charging with solar panel done 
earlier this year.  

• Received Chameleon antenna last week and have 
began testing in  back yard after temporary mast 
installation.   

• Made Winlink HF, FT-8, Fldigi and HF SSB contacts 
at 10 watts.  

• When weather cools will move into the field 
(POTA, etc.).  
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Conclusions 

• Cost effective, rugged, weather proof “jump-
kits” can be constructed using music industry 
portable cases and 19” standard rack mount 
shelves and panels.  

• An experimental back packable QRP rig was 
introduced that has all radio components 
mounted to a light-weight aluminum plate. 

• A small light-weight computer has been tested 
that will run all windows digital programs.  
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