Lifter for R2D2 Scanner & Periscope (2014-02-01 Rev 1.1)

In this tutorial I will try to explain how I made the lifters for the scanner & periscope. The idea was to make it as
simple as possible, using as many “standard” parts as possible.
On the picture above you can see my version of the Dome-plate. Since many builders use a D-sub 25 contact from
the slipring, I have made an opening in the Dome-plate that allows the contact to go thru. The slipring is often
mounted to the top ring of the frame and when removing the dome-plate the slipring can be left in place.
You can also see a plate for mounting the D-sub contact from the slipring. This contact then meets the contact from
the dome.
On the left you can see that I use a M6 bolt as
stop for the periscope lifter. The length of the
M6 is adjusted so that the top of the periscope
is in line with the outer side of the dome.

A very good way of seeing what I have done is if you download the E-drawings that I’ve made.
In the E-drawing software you can rotate, zoom, hide components, make components transparent, change between
different configurations and much more.
The links to the E-drawing files can be found on my website, navigate on the left to the page namned “Lifter”.
The different parts I have used are standard parts from E-bay or industrial vendors. Sometimes you will need to
adjust (machine) these parts to fit.
Following below is the different parts I have used. I will not talk about the fasteners, I use metric of course since I live
in Sweden, but for all non-metric builders you can adjust the different holes, threads etc. to best fit.
Scanner: The scanner itself is made by me, using pictures from other builders. The 3D-files for the scanner can also
be found on the website. I will share all my 3D –files for everything you see on my website. 2D drawings can be
shared in those cases I have them. Normally a sheet metal workshop or a machining workshop can use the 3D file
without any complete 2D drawing.
To connect the scanner to the MG995 servo I use a
standard part from Servo City called shaft coupler.
The link is here. The splines on the MG995 is not a
perfect match to the ServoCity part, so try to find a
servo with MG995 dimension that will accept the
couplers splines.

Below is the size for the MG995 servo. This is a
standard size for servos, so finding a more suitable
servo to fit the coupler should be easy. Please inform
me if anyone does, so that I can update this tutorial.

Link to E-bay and MG995 is here.

The holder for the servo is also made from 5mm
aluminum. I named it R2-3626.

Dimensions: 1.57" x 0.79" x 1.44" (40 x 20 x 36.5mm)
Weight: 1.78oz / 48g (Servo Net Weight Only) Operating
Speed (4.8V no load) : 0.17sec / 60 degrees
Operating Speed (6.0V no load) : 0.13sec / 60 degrees
Stall Torque (4.8V): (13kg/cm) (180oz/in.)
Stall Torque (6.0V): (15kg/cm) (208oz/in.)
Temperature Range: -30 to +60 Degree C
Dead Band Width: 4usec
Operation Voltage: 3.5 - 8.4Volts

On the left you can see the assembly. I use
the Picaxe to control the servo and the lifter
motor. I need 2 Picaxe, one that is for the
12v motors and one for the 6v servos. Both
cards also need 5v for VIN power.
The 12v motor I use is also from E-bay. It’s a
geared motor with on output speed of 300
rpm’s. The link is here. The one I use is called
Zheng. (blurred out on the picture below).

The holder for the motor is made of 3mm
aluminum. My drawing for this part is:
R2-3127

The marked part(s) above is currently made from 5mm aluminum.
It is 5 pieces hold together by 4 M5 screws.
(Part R2-3626 servo holder is welded to this assembly, but it can also be attached with a
screw)

To the right you can see the different sub-parts.

R2-2230

It is the 2 circled parts that actually is in contact with the geared
rack, so these will be eventually be changed to some plastic
material instead.
Why is it made of so many parts? Because sheet metal parts are
cheaper than machined part (for me). It can of course be machined
from a solid aluminum or plastic material.

R2-2226

R2-2231

The gear rack and gear are standard 1.0 module size made from steel.
To the left you can see how I machined
the rack to reduce the weight.
It would be nice to have this geared rack in
aluminum but I have not found this.
The one I used:
Module 1.0 (15x15 mm in square)
It is attached to the 5mm aluminum angle
(R2-2233) with 2 M5 bolts. This part is
ready for the Picaxe, but you can change
the holes to fit any other type of
Microcontroller (Ardunio etc).

R2-2233

To the left is the 12 teeth gear that I
machined slightly to fit the motor shaft.
Part nr from this Swedish supplier is:
M1Z12 (Module 1.0 & 12 teeth)

I use a 5mm spacer (R2-3631) for the lower
limit switch. This is to allow the slider to
press the switch properly. The switches are
assembled using M2 screws.

The upper limit switch is mounted to a small
(welded) sheet metal part. In this case I use the
bolt and nut to press the switch.

Periscope:
The lifter for the periscope is exactly the same as for the scanner. The periscope itself is made from Club
specifications except the base part.
The parts that are changed from Club
specifications are marked with a red box in
the left picture.

Please note that you might need to have
the 2 lifters have their motor pointing in
the opposite direction. Look at the first
picture in this tutorial. This is because the
scanner will interfere with the top holo
eye and its mechanics.

Below pictures shows the rotation unit
with solid parts and to the right with
transparent outer parts.

Left picture below: Top arrow shows where the cable goes in from above.
Second arrow from the top shows where the cable leaves the inner chamber and goes
out into the outer chamber.
Third arrow from the top shows where the cable exits the outer chamber.

R2-1305

R2-3624

To the right on this page you can see the parts
that I’ve made that are new design.
The needle bearing is a SKF but any quality
available is ok. There are no loads or speed in
this application.
To get the splines in the lower part of R2-3971 I
actually bought a servo and disassemble it. I
then used the servos splined brass part to press
the splines in the aluminum R2-3971.

R2-3971

R2-4023

Needle bearing
42x25x2

Here you can see the order of
assembly.
Make sure you attach the splined
part R2-3971 in the right
position, keeping track of the
actual servo position. Otherwise
you might damage the periscope
when you start up the system.

Left: I use 2pce M5x80mm
screws from above to attach the
periscope to the base.
Part R2-1305 is threaded for M5.
This way it is very easy to
assemble the parts.

