Hendricks QRP Kg

R
;“,“:,,, } -
LT L L el
‘ 2. i ok
| - w { =
£ gt T
o 14 Ul oy
4 LW ~e
L |
—= ¥ B
o '
: — %
S #
A
| L - b
) o 4 .
g |
- “ % b
* .. .

| Simple ReceivdiSRX

* . # 30d5 ‘
f g e @ 5 p SRR | SR T “*";1'
Bl P "« K T 20dB L . .;.',d
3 z - ‘ b
e ha xS 'B 1oanl. >30dB active RC / \L
EY - N I X
Y F L L T3 lowpass filtering ~J || Ti.,_|
L DERE OdS at2 KHz \4\;
J s - -1008 Lyt
Wb R i
~ T sr i | ™
5 i * 2008 NI
P N \
- T e ’ -3006 A
> B e T | /
T i tr1 -400B | —+11l
¥ B! + ¥ & 3
=) [ 2
-50dE
10.0Hz 100Hz 1.00kHz

Inexpensive CW Receiver for 30 and#0
Superhet reeiver with high level mixetAGC, andactive R/Caudio filtering

by Dan Tayloe, N7VE

SRX-30/40 v1 5-5-2013
Page 1 of 50



Table of Contents

ST 1Y PSS RRRR 4
2 T0 1] Lo [T o TRt TN | USRS 5
ThINGS YOU WIll NEEM. ...t e e e e e e e e e e e annes s s s e e e e e e eeeeeeeeeeeeenen 5
VST I PR PO 7
T0oOIS and CONSITUCTION HINES........uuiiiiiiiiiis e e e e eeees s e e e e e e e e e e e e eeeeeastsnnneeeeeeeeees 10
Bare PC BOArd PiCUIES.........uuuiiiiiiiiiiiiiieeeiiiiiiit ittt e ettt e e e e e s sese ettt ea e e e e e e e e e e e e e s s s s sammneeeeeeaasaesannnnns 11
Installation of Main Tuning and Band Segment SWILCH...............c.cuviiiimemiiiiiiiiiieeee e 12
Installation Of the reSISTOrS PArL.L.........oooviiiiiiiiiee e eerr e e e e e e e e e e e e aeeereeeees 15
Installation Of the reSISTOrS PArL.2.........oooo i e eeeeree e 18
Installation Of the CaPACItOrS PAMLL..........uuuuiiiiii i e e erre e e e e e e e e e e e e e e eeaeeee s 21
Installation of the CapPACItOrS PAIL2........cooiii i e e e e e e e eeemee s 23
Installation Of the CapPaCItOrS PArL3..........uviiiiiiiii e errr e e e e e e e e e e e e e aeeee s 25
Installation of band SPeCIfic RS @Nd.CS........oooiiiiiiiiiiie e s 28
INSTAIAtION OF INQUGIIS. ... .ttt e e e e e e e e e e e e e e e e s e s s immne e e e e e e e e e s e nanans 30
Installation Of MISC ItEMS, PAT HL.....cccoi i mmmr e e emmennnes 34
Installation of MISC ItEMS, PAt H2.......cccoi i eennees 39
Installation deCals 0N CHASSIS.........cooiiiiii it e e e e emenrnnn s 41
Installation Of receiVer INt0 CNASSIS..........oooiii i e e e 42
VO AlIgNMENL.... ettt eeeb e e e et et e e e e e e e e e e s amme et e e e e e e e e e e e e e e e e e e nnnnne s 46

List of Figures

Figure 1. Working over an oversized cookie sheet is highly recommended.................cccceeneeeee 5
Figure 2. A temperatureontrolled soldering helps a lot..............oovviviiiiccc e 6
Figure 3. A very pointed soldering iron tip is a big help for small components................c..c.ceeene. 6
Figure4.Headband MagweiyEseér §r omiA.Ma.d.n.n.. Fab.r.i.c.s...7
Figure 5. Top side view of the SRX PC board.............ooooiiiicc e 11
Figure 6. Overlay of #n PCB with band segment switch and main tune polyvaricon.cap............ 12
Figure 7. Temporarily mount PCB iN ChaSSIS........ccccuuuiiiiiiiieeeiiiiiiiiie et 12
Figure 8. Preparthe leads of the main tuning capacitQr............ccoeeeiiiiiccciiiiie e eeeeeee, 13
Figure 9. Mount the main tuning cap to the front panel.............cccuevieeriiiii e 13
Figure 10. Solder maimning cap leads from the top side of the PCB...........cccoooiiiiiiccciiceennnn. 13
Figure 11. PCB with main tuning cap and band segment switch installed................cccceeuvnneee. 14
Figurel2. Example of overlay resistors vs. PCB mounted reSistarS.........coooeeeeeeceeeininnineeeeeennn.s 15

Figure 13.
Figure 14.
Figure 15.
Figure 16.
Figure 17.
Figure 18.
Figure 19.
Figure 20.

Resistors are mounted vertically, with short leads, body on the circle, close to the F&CB

First set of resSiStors INStAlled...........ooveiiie e e 16
Resistors installed in thiS SECLON. . ... ...t e e e e eeaaas 17
PCB with first set of resistors INstalled.............ccooueiiiiieeen e 17
Overlay for the next set of resistors plus some diodes............cooovviiccciiieeeeis 18
Picture of resistors installed in this SECHON..............viiiiiiee e 18
Match 1N4148 diode band with board diode hand...............coovvieeeeeiiiiiiiiiiiee 19
All 1N4148 diodes shown as mounted on the PCB..........cooovviiiiccei i, 19

SRX-30/40 v1 5-5-2013
Page 2 of 50



Figure 21.

PCB with all the resSistors INSTAllEd..... ..o 20

Figure 22.Overlay for the first set of installed capacitorS..........ccoovvviviiiieee e 21

Figure 23.
Figure 24.
Figure 25.
Figure 26.
Figure 27.
Figure 28.
Figure 29.
Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.
Figure 38.
Figure 39.
Figure 40.
Figure 41.
Figure 42.
Figure 43.
Figure 44.
Figure 45.
Figure 46.
Figure 47.
Figure 48.
Figure 49.
Figure 50.
Figure 51.
Figure 52.
Figure 53.
Figure 54.
Figure 55.
Figure 56.
Figure 57.
Figure 58.
Figure 59.
Figure 60.
Figure 61.
Figure 62.
Figure 63.
Figure 64.
Figure 65.
Figure 66.

Capacitor markings for the first set of capacitors installed.................cccceeiiiiiinnnne. 21
PCB with first set of capacitors installed.................oovii s 22
Overlay of the installation of second set of capacitats. ... 23
Markings on the second set of capacitors to be installed...............ccooeeeeeeieiieee 23
Lead form the 470 pf polystyrene caps and mount vertically as shown................... 24
PCB with second set of capacitors installed..............cccoovveeei e, 24
Overlay of third capacitor set plus MiSC PAIS. .......cceviiiiiiiiiieccee e 25
Parts installed in this pass. Xtals, power diode, 5v reg, trim cap, 10.uf.cap........... 25
D1 details. Note diode band orientation! Use trimmedfi@adiv input..................... 26
PCB with crystals, diodes regulators, and part # 3 caps. 40m version.shown........ 27
PCB wit band specific Rs and Cs installed. 40m version shown................ccccceeeee... 29
Overlay of PCB showing inductor placement (with JFETS)........cccoeiiiiiiiiecciiiiinnn, 30
JFET transistors, 1000/100 mH molded chokes, and VFQ G&P...........cccccvvveeeennnnnn 30

VFO coil L9. 40M VEISION SNOWI.. ... e e 32

PCB with Inductors (and JFETS) installed................uuieiiieeeiiiiiiiiiieieeeeeecce e 33
Overlay of the installation of misc items, part.l...........cccciiiiiccceeec e 34
Picture of parts installed this in this SECHON...........cooviiiiiiiicc e 34
Keep all transistors close to the PCB (short leads!).............cccovvieeeeii 35
Notches on ICs line with outline on the PCB..........cceuiiiiiiiieeeeeee e 35
Lead forming fOr CA4BL........ccooiiiieeeeee e e e eennn s 35
L1 transforer. 40m shown: 29T primary, 3T SECONAAIY.........ccoevviiiiiiiiccee e 36
Primary and secondary winding connections of L1 to the board shown. 40m. showB6
Board with misc items part # L installed..............oooiien e 37
Temporary installation of volume pot and headphone jack for testing...................... 38

Overlay showing the last board mounted parts...........cccoovvviieeere e 39
NE602 and 2N4401 partS SNOWN........uuiiii i eeer e e e e e e e e e e eeeanans 39
Installation of NE602. Match part and part outline notches.............c.oevvvieeeiiiiiiiinnne. 40
Completed reCeIVEr DOAIM............ooveiieeiece e e e e e e e e e ameeae s 40
Visuakliation of PCB t0 ChassSiS CONNECHIONS.........ccoiviiiiiiiiiiceei e 42
Mount PCB in case USING fOHA@ SCIEWS...........ovvvuiiueiiiii i e e e e e e e e s aneenn e 42
Installation of Maimming NAIAWATE.............uuiiiiii e 43
Mounting of the headphone Jack...........cooooriiiiiieee e 43
Wiring of the headphone jack and volume control tB@®.................ccevvvviiieeennnnnnn . 43
Volume control pot mounted to the front panel................oovvveee e 44
Mounting of the antenna CoNNECION............cccooviiiiiirccieeee e A
Connection of the 12v power jack to the PCB..........ccoooiiiiicee e, 45
Front and rear panel views with the mounted hardware (Headphometuded)............. 45
Picture main tune set to the lowest frequency, band segment switch set to .low.fre46
Viev of VFO area and L1 front end area.........ccccoeeeeeeeiicceciciiiiieeeeeeeeeeeeevevvvieeene e AT
Picture of L9 with compressed and expanded windings for VFO fine tuning............ 48
Trimmer caps on this particular POIYVAriCON..........cooviiiiiiiiccc e 49
Trim cap to peak receiver froNt @Nd...........cooviiiiiiiiiceei e 50

SRX-30/40 v1 5-5-2013
Page 3 of 50



Specificationsand Features

As measured from cumeé prototypes, some variance in performance is expected from unit to unit.

Receiver

Receiver Type Superhet with a three crystal IF filter

Receiver sensitivity: Better than120 dBm

Current Drain : ~ 17mA at 12v.

Features
1 Bus switch first mixer improves handling of high level signal (40m SWBC!)
1 AGCi Automatically reduces large signals

1 3 pole Crystal filter
o Single sided receiver reception
o Wider 500 Hz filter decreases Aringingo a

1 Audio gain chain incorporates active Rfipass filter
o Reducesinwantechighfrequencyaudio gain staghiss
o Provides >30 dB additional attenuation sognalsmore tharRPKHz away

1 Headphone level output with diode limitiing
o Protecsyour ears from static crashes or sudden strong stations

1 Band overage provided in two ranges
o Each tuning range ~ 20 KHz wide
o On board switch selects upper or lower band segments
A 40mcovers 7.000 to 7.022 and 7.024 to 7.0419z (DX and QRP segments)
A 30m covers 10.100 tb0.120 MHz

T External Amut eo Iinput (active | ow)
0 Reduceseceiver gain by ~ 70 dB
0 Receiver input protected to 5w when muted (only when muted!)

SRX-30/40 v1 5-5-2013
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Building the Kit
Things you will need

- Solder sucker (highly recommended) or solder wick

- Temperature control soldering iron with a fine tip

- Magnifying headpiece aifor magnifying glass 3.5 power reading glasses may work also. Try them

on and check for focus at a 6 to 80 operating d
- Cookie sheet (highly recommended for building on tbm @rder to catch stray parts and mos

importantly to reducstatic discharge damagdo parts.

Figure 1. Working over an oversized cookie sheet is highly recommended

SRX-30/40 v1 5-5-2013
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Output For PESS50
iron Onty. Use Only
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Figure 2. A temperature controlled soldering helps a lot.

Figure 3. Avery pointed soldering iron tip is abig help for smallcomponents
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Figure4. Headband MagnéeyesosfromMagAnn Fabrics

As far as magnification, | think that common reading glasses may be just as good. Try 3% or 3.

magnification glasses. Try them on and check the focus distance. Ideal is a focus distance of about 8
inches.

| use the above Magyes with my normal 1.5x reading glasses. | can gang both the reading glasses and
the Mageyes together to get a reajgod, close up look at the parts. However, it does drive my eyes a
bits nuts switching from no glasses to glasses, to-8@&g, to glasses plus Mages.

Parts List

Below is a list of the all parts that are included in the kit:

SRX-30/40 v1 5-5-2013
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Table 1. Inventory of band generic parts

Capacitor list

Quantity Value Devices
1 2.2 pf NPO Cl1
1 150 pf NPO C33
1 270 pf NPO C6
2 470 pf C19, C22
2 470 pf Polystyrene C9, C10
3 4700 pf C17, C38, C47
C1, C3, C12, C13, C14, C15,C28, C24, C25, C28, C29, C
21 |0.1 uf C31, C32, C35, C39, C41, C42,C43, C44
3 10 uf C36, C40, C48
2 100 uf C45, C46
1 40 pf trim cap, 6mm C18
1 Main tuning Polyvaricon Cl
Diode, Transistors and IC list
Quantity Value Devices
1 1N5817 D1
7 1N4148 D3, D4,B, D6, D7, D8, D11
1 74HC4053 IC1
1 78L05 IC2
1 NE602 IC3
1 LM833 IC4
2 |2N5485 Q4, Q7
1 2N4401 Q6
4 2N7000 Q1, Q2,Q3, Q5
Resistor list
Quantity Value Devices
1 22 R15
3 390 R9, R21, R23
6 1K R2, R7,R11, R13, R18, R22
1 3.9K R14
5 22K R5, R6, R8, R12, R19
2 47K R3, R10
3 100K R1, R4, R17
1 1K panel mount (volume) J6
SRX-30/40 v1 5-5-2013
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Inductor list

Quantity Value Devices
1 T37-2 L9
1 100 uH molded choke L10
1 1000 uH molded choke L3
Case hardware list
Quantity Value Devices
1 CHASSIS
4 4-40 x .25 Pan HEAD SCREW
1 Small NORCAL KNOB
1 Large NORCAL KNOB
4 RUBBER FEET, 1/4" THICK
Misc hardware list
Quantity Value Notes
1 Hole plug i unused rear hole
1 1/8th stereo jack i Keyer paddles/Key input
1 BNC antenna jack (with ground lug, lock washer, and nut)
1 Panel Mount Power Jack
2 Polyvaricon mounting screw
1 Polyvaricon 1/4" nylon shaft
1 Polyvaricon shaft screw
1 3 feet # 32 gauge wire
1 2 feet # 28 gauge wire
1 12 inches hook up wire
1 PC board
1 Sub mini slide switch
1 Decal Sheet
Table 2. Band SpecificPart Values
Cc2 (o7} C5 C20 c21 C26 c27 Cc3
30m 22 pf 22pF 56 pF 680 pf 680 pf 220 pf | 220 pf | 220 pf
40m 27 pf 27pF 68 pF 470 pf 470pf 150 pf | 150 pf | 270 pf
L1 L2 R16 | Y1,Y2,Y3,Y:
T376 10 uH 7.37 MHz
(yellow | molded series
30m core) choke 220 crystal
T372 33 uH 4.915MHz
(red molded series
40m core) choke 390 crystal
SRX-30/40 v1 5-5-2013
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Tools and Construction Hints

In building this transceiveas wellas othersl have had some problems. These fall seweralifferent
categories:

1) ICs mounted backwards

2) Resistors and capacitorstrsoldered to the righgtads(#2 most commorproblem!)
3) Diodes installed backwards

4) Not all parts were installed

5) Leads notatally stripped on the toroid corésl most commorproblem!)

Please learn from my mistakes. Each time an IC is mounted, check the mounting polarity twice before
soldering it in. | suggest checking the IC polarity, soldering down one corner pin, archduking it
one more time before finishing thetjobce. & thin

| have once been bit by not mounting all the paltsuble check the pictures against your kit to make
sure things end up in the right place.

You may findthat the components in the pictures may be slightly different from what is in your Kkit.
Parts can change from order to order.

This manual has been set up to build a section, and then test it. The tests are normally quite simple. This
shouldfind most problems as we go from stage to stage rather than getting to the end and not knowing
where to start.

| found building the transceiver over a large cookie sheet eliminated the problem of dropping parts and
losing them. However, when doing thephed voltage tests, you should place a few sheets of clean
paper under the boards to keep them from shorting out against the cookie sheet.

Some parts are static sensitivelease take the suggestion to build over a conductive surface like a
large cookiesheet and always touch the cookie sheet before touching any part after leaving and
returning to work.

This receiver can be built in about sixours.

SRX-30/40 v1 5-5-2013
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Bare PC Board Pictures
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Figure 5. Top side view of the SRX PMoard
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Installation of Main Tuning and Band Segment Switch

o SRX v1.2
LLL.GRPKITS.CON 1@/18/20812
Band
Polyvaricon Switch
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Figure 6. Overlay of the PCB with band segment switch and main tune polyvaricon cap
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Figure 7. Temporarily mount PCB in chassis
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In order for the main tung capacitor to be aligned properly, the main tuning capacitor needs to be
soldered to the PCB when the PCB is in the chassis and the capacitor is mounted to the front panel.

Mount the PCB in the chassis as shown above. Use all four mounting sditeevBCB will only fit in
the chassis one wayrepare the main tuning capacitor leads by first bending the leads straight back,
then forming and trimming them as shown below.

Figure 9. Mount the main tuning cap to the front panel

The main tuning cap needs to be mounted to the front panel with the main tuning shaft centered as much
as possible as shown above.

e Sl A ' )

Figure 10. Solder main tuning cap leads from the top side of the PCB
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Solder the main tuning cap leads to the top of the board. Then remove the board and capacitor from the
chassis and trim the tuning capacitor on the bottom side of the board if needed.

Next maunt the band segment switch as shown below.
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Figure 11. PCB with main tuning cap and band segment switch installed
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Installation of the resistorgart 1

It is very easy to get resistors confusea? and 22K resistors, and 39@8.9K resistors are
easy to confuse. First start by sorting all the resistors into different piles, one pile for each resistor type.
You can use a volbhm meter to double check the resistor values as an additional precaution.

The seven resistor tgg in this kit and their associated color codes are:

100K (browni blacki yellow)1 3 resistor total
47K (yellowT violeti orange)i 2 resistor total
22K (redi redi orange)i 5 resistors total
3.9K (orange whitei red)i 1 resistors total
1K (browni blacki red)i 6 resistors total
390 (orangé whitei brown)i 3 resistors total
22 (redi redi black)i 1 resistor total

These are the resistors common across all the bands. There are band specific resistors.
All resistors are mounted vertically.he base of the resistor is mounted on the circle portion of PCB

symbol, while the direction of the pad for the other lead is indicated by the square on the circle as shown
below.

Figure 12. Example of overlay resistors vs. PCBnounted resistors

Notice the ARxx0 designation on the overlay di a
board. Again, the resistor body goes on the circle, and the resistor lead goes in the direction of the small
square on the circle. Note particular R48 and R50 in the first drawing and the direction it indicates

for the lead side of the resistor. Compare that with the mounted resistor in the photo. Like wise, in the
second drawing, R56 at the bottom is pointed N&dlith (NS) while th other resistors above it are

pointed EasiVest (EW).

The overlay has exaggerated the correct resistor installation direction by the use of a colored rectangle to
indicate the proper orientation when a resistor is to be installed in a particular spot.

SRX-30/40 v1 5-5-2013
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It is easy to place eesistor in the wrong spotl suggest placing the resistor in the board, spreading the
leads outward on the bottom to hold them into place, then double checking the parts placement a second
time before soldering the resistors in place trimming off their leads.

48 3=
5%

fRX vi.2
LWWL.QRPKITS.COM 48/18/2@12

22 390 1K 3.9K
Already

Installed L] L] ] L]

Figure 14. First set of resistors installe
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Figure 15. Resistors installed in this section

As the parts are installed, it is recommended to btttk the boxbelow andcross off the part on the
picture above. Install the following parts in the following order:

Install 22resistors (marketedi redi black. A R15
Install 390 ohnresistors (markedrangei whitei browr). A R9, A R21, A R23
Install 1K resistors (marketrownblackred. A R2, A R7,A R11, A R13 A R18 A R22

Install 3.9Kresistors (markedrangewhite-red). A R14
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Figure 16. PCB with first set of resistors installed

SRX-30/40 v1 5-5-2013
Page 17 of 50



Installation of the resistorgart 2

]
N

1
i ot
S ) E OO

B

o O O ®owo o L e
EE b Hegd%_h_gg:esu

RX vi.2
.IJNU.QQPKITS.CON f0/18/2012
] 1N4814 22K 47K 100K

Already
[ 1] [ ] =

Installed
Figure 17. Overlay for the next set of resistors plus some diodes
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Figure 18. Picture of resistors installed in this section
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As the parts are installed, it is recommended to blo#itk the bobelow andcross off the part on the
picture above. Install the following parts in the following order:

Figure 19. Match 1N4148 diode band with board diode band

Figure 20. All 1N4148 diodes shown as mounted on the PCB

Install LIN4148 diodesA D3,A D4,A D5,A D6,A D7,A D8,A D11Mount the diode verticallgs
shown above Double checklhe polarity of thediode against the band on the board.

Install 390 ohnresistors (markedrangei whitei brown). A R9, A R21, A R23
Install 1K resistors (marketrownblackred. A R2, A R7,A R11, A R13 A R18 A R22
Install 3.9Kresistors (markedrangewhite-red). A R14

All resistors should be installed now except for R16 which is band specific. It will installed later with
other band specific parts.
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