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Drawings

i This document gives details of my Nikon 775 KAP rig, with
pan, tilt, shutter and zoom control with video downlink. The
rig weighs 310g, a total of 550g including camera and

batteries. This is not a full constructional detail, but a collection of the material | used

as the rig was constructed. The idea is to give you ideas when building your rig,
rather than giving you instructions to make an exact copy. You'll quickly find that

KAP is a voyage of discovery, and the thrill is in the construction, invention, failure,

and success!
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Schematics

All the circuits used for the rig, primarily the automatic video-switch, and MAX761 9V
converter. Also included are circuits for converting your transmitter from joystick
operation, battery chargers and an efficient switch-mode supply for powering a 6V
TV from a 9.6V transmitter battery.

Component Layouts

These are designed for the cases and configurations | used, but they may be useful.
Mechanical 1

The mechanical details required for the servos, as well as the bracket required for
the zoom and shutter servos to control the Nikon 775, made from 1.6mm aluminium.
You need to use 1.6mm to get sufficient stiffness for the servo to press the buttons!

Mechanical 2

Details of the two main U brackets for the rig. These are made from 0.8mm
aluminium for lightness, adding folds increases rigidity.

Mechanical 3

Details of the 4:1 gear reduction and mount to the picavet suspension, also details of

the plastic button arrangement for firing the shutter by cord. Finally details of the
phono % wave aerial and ground-plane for the 434MHz downlink.
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RIG 02: Aerial, Ground, and Battery Charger Circuit Diagrams
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the PSU. Consider
Servo-ve g lisolating with 4V
zener & 1000hms

8K2

2N390:

4K7

Note: For 4 cell operation (4.8V)
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for the video supply is NOT the
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33uH, 1.4A l.e don't ground the downlink
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1N5817 video 9V +
+8 7
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100K video 9V -

Battery -ve

KAP RIGO02: Video detector, Power switch and Power supply circuit diagram

- - -
+ve VA green +ve
LED glows on These simple battery chargers - NOTE: In this version of
are constant current circuits. 140mA the charger, the diode has
1N4001 178 | 3smaonly INs817  IMA red] .
1K L Ideally they should charge NiCd 1K b been replaced with a

%
4V8-6V Battery

or NiMH at their C/10 rate.

The resistor in the emitter of
the BC104-10 determines the

charge current according to:

schottky diode. This gives

more headroom when the
supply voltage is low.
However note that a

3
9V6 Battery

centre pinis b

R=750/mA
Parallel or series resistors to
get the exact current required.

Set the LED bypass resistor —

highly charged battery
connected to a 12 volt
vehicle battery which has

tab on can
marks the e

not been charged for some
time will not charge to the
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Channel 1: PAN
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Channel 4: SHUTTER / POWER
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NV NV
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‘Resistor Networks to replace servo joysticks ’

T (178R) using this formula: T 10 10 full current. With this circuit, These resistor chains are designed to replace standard 5Kohm joystick potentiometers,
10n 2N3904 6mA R=2200/(mA-23) 10n 2N3904 the LED will go out when and provide the logically and ergonomically better rotary control solution for KAP.
For 6V pack the h ’n?<| For 9V6 pack the circuit charge current <120mA. The PAN and TILT are simple resistor chains with presets to allow you control over the
circuit needs >10V 1 ricke Remember at higher currents needs >12V input, LED If the diode is removed, end-stops in a similar way to the trims on the joysticks.
input. Tolight LED the BC104-10 and resistor will dim if low input this gives 0.4volts more The SHUTTER and ZOOM show how to provide a single and double position switch,
on trickle switch 35mA may get warm, so choose voltage starts to reduce headroom but there is a again with a trim control. The circuits are designed so that there is never a high or low
-ve the 178R out C/10 resistor wattage & transistor -ve charge current. danger the battery will resistance presented momentarily as the switch is changed. This could result in servo
> a heatsinking appropriately. - : 5 : discharge into the supply. jitter on all channels, not just the servo being switched.
Rig 6V Battery Charger . . Servo Transmitter Battery Charger .
This circuit tries to make sure that you don't leave the transmitter on!
As well as an ON light that fades as the voltage drops, there are two thresholds, one for a RED light,
and a lower one still for a BUZZER. The RED light says stop KAPing, the BUZZER is for the car boot!
The circuit shows a number of variations on a theme. Note the circuit can be made from NPN or PNP
transitors, and also the fixed and variable voltage set points.
] -
set lowest threshold for sounder set medium threshold for red light power on LED
» L]
I Battery +vd
This urgun allows the downlink ] 3n3 2N3906
TV receiver to share the battery
with the SERVO 3Ké\/\/\/
transmitter
—
LM2595 4 78uH
-_.+ Y 2 l &
3 5 use a commom mode
+ 1 +] 0.1u choke on this output to
in -1 stop interference between
470uF [0.1u AT70uF the downlink TV receiver
1K N5822 and the SERVO transmitter Battery -ve
_ Jisv 6V | 4 )
Buck 9.6 to 6V regulator (for pocket TV) . Servo transmitter: lost warning & low battery indicator .
. L]
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RIG 02: Aerial, Ground, and Battery Charger Circuit Layouts ey

A
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RIG 02: Mechanical Details (1 of 3)

R 2.5 mm
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35.0 mm 150mmy | [(L° 3.0 mm|
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Detail cut-out for JP NARO Servo

— =100 mm |
© © 0.0 203
P 10.0 mm 20.0 mm
O 't O'—r +
5.0 mm
- 3.6 mm
—=— —- 40.0 mm

Detail cut-out for JP STANDARD Servo

*\ 7.75 mm
To
15.5 mm i— R 1.0 mm
i R 1.6 mm
(@] (o]

Tilt Servo template for bottom U

Zoom paddle (positioned
1-2mm from zoom buttons)
made from 2mm plastic
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hole for shutter cord

Z0O0M
‘ | 13.0 mm
A6 —t  6.0mm
[DI_ SHUTTER
I— A Servo
H y 145mm
|
— 100mm
15.5 mm

add padding between
metal and camera

bend down metal to | 16.0 mm

act as hook for L

shutter elastic ! 4.0 mm
45.0 mm I

add padding between A__
metal and camera
|

O‘T
;; 35.0 mm
o),

14.0 mm }— 400 mm ——

7.0 mm

=225 mm

Shutter and Zoom bracket
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RIG 02: Mechanical Details (page 2 of 3)
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Top U Bracket
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| from top after folding
=T Grommet hole for glass —tiewrap (servo & power) )
|o fibre Servo Aerial Support :
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RIG 02: Mechanical Details (page 3 of 3)

M4 bolt attached to suspension
via a nylock nut reversed onto the
shaft and a M4 wing nut.

A small hole is located in the top

A

- . M4 x 65mm
of the bolt for a retaining clip bolt held with
(made from a cut down Kirby-grip)  J= M4 nylock nut
— 5=l 4x M2.5 bolts

connect servo
to first gear.

24.0 mm
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R 4.2 mm

The radials are made of two pieces of 1mm copper wire, bent and
soldered as shown above to form a ring that is trapped between the
male Phono and it's plastic cover, The aerial and radials are held out
from the rig by 300mm on a 2mm carbon rod which also supports a
thin coax aerial lead, which has BNC on the rig end and a flying phono
socket on the aerial end, tiewrapped to the rod.

The overall length of the completed radial set should be 325mm

3 (the full length is not shown in the drawing).

Plastic phono plug.
Secure radials between
plug and plastic cover

| a—

188.0 mm

Shape made from
PTFE rod
shutter cord
, .
elastic band

| S

servo

motion

16mm internal
diameter pipe fitting

Shutter Release
cord line

(to Zoom Bracket)
‘ Top 3 cords

Button in holes

pivot
wire

[ (

Sy,

\
——
\ X5

|

Elastic
Band
line to
Zoom
bracket

~n}

70cm Aerial and groundplane diagram

_— to servo

4:1 representation of Nikon 775 Shutter release parts
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