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Hacking CNC for block printing 



Our Initial Design & Dye Inspiration



Prototyping the Stamps : Laser Cutting EVA and Wood 
  in a range of patterns 



Prototyping the Stamps : Experimenting with the different 
thicknesses and quality of stamps.

*6 mm EVA worked 
best due to thickness*



Preparing the Final Stamp : working with Rhino to make a 
precise design & visualise layout.

[double sided to reduce 
number of rotations needed]

: 6mm EVA on Wood



Fabric preparation



Ink 
Recipes



BoM of making the inks & dyes
Title Quantity Notes Cost Link

Coreopsis Handful
In a concentrated bath (200ml), get a handful of 
coreopsis allow to cook for 40 minutes at 60 - 80 
degrees.

€0, Foraged from 
previous years.

Tuinflora

Cochineal 20 grams
Grind up cochineal using a pestle and mortar. Dilute 
with some boiling water (just a few drops). Sieve for 
smoothness.

€3.45/10g Classicfabrics

Weld 15 grams
To make a concentrated bath just add a little bit of 
boiling water.

€16/50g Green ingredients

Alginate 20 grams
12 grams of unique agar, 20 grams of glycerine, 400 
ml water & blend.

€22 Unique Agar

Iron a pinch €7/500g Laboratorium discounter

Safflower
8 grams 
(remaining lake 
pigment)

12 Taste

Soy beans
2 handfuls (30 
grams)

2 handfuls in boiling water for 2-3 hours. Blended up. 
Adding clean water, keeping it thick. Sieving through a 
cheesecloth.

€2/500g Bionoot

Xanthan Gum 2% per 100ml Add to boiling water and mix well. €5/100g Holland & Barret

Guar Gum 2% per 100ml Add to boiling water and mix well. €5/50g Hekserij

CMC 2% per 100ml Add to boiling water and mix well. €12/500g Labshop

Citric acid 5–10 g Add to boiling water and mix well. €6/1kg Natuur product

Alum 12% alum Add to boiling water and mix well. €10/1kg Deonlinedrogist

https://www.tuinflora.com/tuinplanten/vaste-planten/coreopsis
https://classicfabrics.nl/product/cochineal/
https://www.green-ingredients.com/en/product/weld-extract/
https://www.smokeybasterds.nl/unique-agar.html?source=googlebase&gad_source=1&gad_campaignid=23240389153&gbraid=0AAAAAoKDI5QSgiJ0qi74lD0LDSy7I2BB2&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD9huw_57gHt7O0KglXtA4jUAuA27SFK1CJPCqZVo5-Aqf61krMk5N8aAnJQEALw_wcB
https://www.laboratoriumdiscounter.nl/en/iron-powder-pure.html
https://www.12taste.com/product/plant-ex-safflower-extract-cf0030/
https://www.bionoot.nl/biologische-soja-bonen?gad_source=1&gad_campaignid=970617081&gbraid=0AAAAADM2wFky9D487OKn82iPXE9k4Vvgs&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD-NrI5L59Iv6s1LtZwaD6vNO2QgzLJWPeJsrNgb0KDnpUAQknMJrRgaAoZEEALw_wcB
https://www.hollandandbarrett.nl/shop/product/holland-barrett-xanthaangom-6100002280?utm_source=google&utm_campaign=22058872729&utm_medium=cpc&utm_content=&utm_term=&gad_source=1&gad_campaignid=22049036151&gbraid=0AAAAADt3xqBL84cpwQg0t97q_32Gm4Gvp&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD9r2-y3o9hViXCnfjEoga2dLVT4KMiNOAuMjb4StaT3hQ-87o16448aAiQCEALw_wcB
https://eng.hekserij.nl/shop/cosmetics-raw-material/gelling-agent/guar-gum/
https://www.labshop.nl/na-cmc-c-6000/?attribute_pa_gewicht=500-gram&gad_source=1&gad_campaignid=20289489249&gbraid=0AAAAADNPgSm_CEfpQov-VhEowvubslBYA&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD9o4M4w7wHxWImqv9M4in-ziEN7jwSiot6F5-fq-S719FwVRRZGbJ0aAg1REALw_wcB
https://www.natuurproduct.com/product/citroenzuur/?gad_source=1&gad_campaignid=22259129423&gbraid=0AAAAADvlKKmIFi7O2DtznlHO6xYAD_vm5&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD_XkHEFNuTtZ-uXEuQgZBxIo9BXoWD0r6eZ-eGGZEruStT0sV8YSgsaArqbEALw_wcB
https://www.deonlinedrogist.nl/drogist/bts-aluin-poeder-1000gr.htm?channable=00de4f69640031303035393977&pid=100599&cross=0&dod_b=google&dod_m=cpc&dod_cp=18314911830&dod_t=&dod_ct=&dod_g=Cj0KCQiAubrJBhCbARIsAHIdxD-SmhgcEzwJp1C7iXj3P7RjD4_8XGfMd0sNENDo0dUMma-zumdbwRYaAvoAEALw_wcB&gad_source=1&gad_campaignid=17507323425&gbraid=0AAAAAD0HzooYE9oPFej6ryxKCEu_H3tGQ&gclid=Cj0KCQiAubrJBhCbARIsAHIdxD-SmhgcEzwJp1C7iXj3P7RjD4_8XGfMd0sNENDo0dUMma-zumdbwRYaAvoAEALw_wcB&utm_source=google&utm_medium=cpc&utm_campaign=18314911830


Soy 
mordant 
prints



Ink Pad

sponge felt



From Grasshopper 
to a ShopBot 
code :



The Stamp Design within Grasshopper :

*visualising the stamp and points on the axis*



STEP-BY-STEP.

[once the Shopbot code and design is ready]

● Connect the points within the design to the Area and

 therefore the rest of the code for the Shopbot.

[do this twice if there are different points for rotated designs e.g. 
pattern5A.sbp was horizontal and pattern5B.sbp was vertical]

● BAKE [the correct axis points]
● [take note of the setting you used or export high-res image of 

grasshopper]
● Then within large pink, panel, right click and ‘Copy Data Only’
● Open TextEdit
● Paste…
● Format… ‘Make Plain Text’
● Save.
● [Name] .sbp
● Untick ☐ If no extension is provided, use “.txt”.
● Save onto USB.

Getting the code from Grasshopper to ShopBot : The code within 
Grasshopper :

The code 
within TextEdit :



3D Printed Tool Parts: Sketch & Measure
❖ Attach the stamp tool 

where the “skirt” is 
usually attached

❖ Wide pyramid shape 
can distribute pressure 
evenly throughout the 
stamp

❖ Obtain measurements 
for the screw holes 
from Isobel & 
Carolina’s 2024 
documentation



3D Printed Tool Parts: First attempt & Ink pad
❖ Static, no electronics involved

❖ Not centered with the CNC tool

❖ Low infill and thin base led to breaking under 
pressure

❖ Unnecessary laser cut mounting plate

❖ Ink pad is large and low-profile to accommodate 
stamp sizes and clearance height



3D Printed Tool Parts: Second iteration
❖ Static, no electronics involved

❖ Mounts directly to machine

❖ Centered with the CNC tool

❖ Higher infill % and thicker base to 
prevent cracking

Link

https://sketchfab.com/3d-models/static-stamp-holder-624a3c30adcb4409aee699bde283b0b1


Stamping

Link to Vimeo

https://docs.google.com/file/d/1-7B0yd3qhb5wwNLVPz8rZG55KpbSBlw9/preview
https://vimeo.com/manage/videos/1142221232


Printing Experiments [from Grasshopper to Textile]
: Cochineal, Alginate & Water



: Cochineal, Alginate & Water *stamp manually turned 45° *



: IRON, Cochineal, Alginate & Water *stamp manually turned 90° *



Result



3D Printed Tool Parts: Rotating Stamper
❖ Must include 

space for servo 
motor and 
electronics

❖ 2 3D-printed 
parts: the motor 
holder and the 
stamp holder

❖ Center the motor 
attachment with 
machine mount



3D Printed Tool Parts: Rotating Stamper

Plate

Stamp

Link

Link

https://sketchfab.com/3d-models/servo-stamper-motor-holder-part-1-of-2-6521fd694afa41d6a335316ab00ef10a
https://sketchfab.com/3d-models/servo-stamper-stamp-holder-part-2-of-2-7cf558bae65d47b8867a256f97a89e2d


Rotating Stamper Coding

❖ Our idea was to create a pattern tool that could 
rotate. To achieve this, we planned to attach a 
servo motor to the stamper and use a button to 
change its rotation whenever needed.

❖ We used two ESP32 boards. One board, attached 
to the stamper, controlled the servo motor,  while 
the second board was connected to  the button 
input and sent a signal to the first board each time 
the button was pressed.

Tools
❖ ESP32S3

❖ ESP32C3

❖ FabriXiao

❖ Wires

❖ Jumper wires 

❖ Prototyping Board

❖ Power bank

❖ USB-C cable 

❖ Servo Motor 

❖ Button

❖ BreadBoard



ESPNOW Protocol
Characteristics
❖ Wireless: devices can send data to each other without the time-consuming process of pairing or joining a network.

❖ Low Latency: The data transmission is nearly instant.

❖ Low Power Consumption: since it is not connected to the internet, the ESP can go to sleep, wake up to send a 
message and go to sleep again

❖ Range: 220 m ca

❖ Optional Encryption: ESP-NOW supports AES-128 encryption, so your data isn’t just flying around unprotected

❖ Supports Many Peers: You can communicate with up to 20 peers (unencrypted) or 10 peers (encrypted) from a single 
ESP device.

❖ Can Work Alongside WiFi: So, one device can collect data via ESP-NOW from a bunch of other ESPs, then upload it to 
the internet over Wi-Fi

ESP-NOW is a wireless communication protocol developed by 
Espressif, the company behind the ESP32 microcontroller MCU. 
Arduino Tutorials

https://docs.arduino.cc/tutorials/nano-esp32/esp-now/


Architecture

❖ Any ESP can be a client or a server

❖ Peer-to-peer Communication: you 
can have one ESP32 sending data to 
another, one device sending data to 
multiple receivers or several ESPs all 
sending data to a central node

❖ MAC address: Every ESP board has a 
unique MAC address, and ESP-NOW 
uses these to route messages.

❖ Code to upload to find the MAC 
address

Rui Santos & Sara Santos - Random Nerd Tutorials

Complete project details at 
https://RandomNerdTutorials.com/get-change-esp32-esp8266-mac-address-arduino/

Permission is hereby granted , free of charge , to any person obtaining a copy 
of this software and associated documentation files .

The above copyright notice and this permission notice shall be included in 
all copies or substantial portions of the Software .

*/#include <WiFi.h>#include <esp_wifi.h>void readMacAddress (){uint8_t 
baseMac[6];esp_err_t ret = esp_wifi_get_mac (WIFI_IF_STA , baseMac);if (ret == 
ESP_OK) {

Serial.printf("%02x:%02x:%02x:%02x:%02x:%02x \n",

baseMac[0], baseMac[1], baseMac[2],

baseMac[3], baseMac[4], baseMac[5]);} else {

Serial.println("Failed to read MAC address" );}}void setup(){

Serial.begin(115200);

WiFi.mode(WIFI_STA);

WiFi.STA.begin();

Serial.print("[DEFAULT] ESP32 Board MAC Address: " );readMacAddress ();}void 
loop(){}

Check the serial monitor, it will show 
something like:

80:B5:4E:C3:6A:64



Diagram Client
ESP32C3 (client) is connected to the button and give the input to the ESP32S3 (server)



Diagram Server
ESP32S3 (server) is connected to servo motor and attached to the head tool. It receives input from the  ESP32S3 (server)



Client Code

#include <esp_now.h>
#include <WiFi.h>

#define BUTTON_PIN 20   // Change to the pin your button is connected to

uint8_t receiverMac[] = {0x10, 0x20, 0xba, 0x76, 0xe1, 0xec}; // Replace 
with your S3 MAC

typedef struct {
  int angle;
} Message;

Message outgoingData;
bool lastBtn = HIGH;
int currentAngle = 0;

void onSent(const wifi_tx_info_t *info, esp_now_send_status_t status) {
  Serial.print("Send status: ");
  Serial.println(status == ESP_NOW_SEND_SUCCESS ? "OK" : "FAIL");
}

void setup() {
  Serial.begin(115200);
  pinMode(BUTTON_PIN, INPUT_PULLUP);  // use internal pull-up resistor

  WiFi.mode(WIFI_STA);

  if (esp_now_init() != ESP_OK) {
    Serial.println("ESP-NOW init failed");
    return;
  }

  esp_now_register_send_cb(onSent);

 

 esp_now_peer_info_t peer = {};
  memcpy(peer.peer_addr, receiverMac, 6);
  peer.channel = 0;
  peer.encrypt = false;

  if (esp_now_add_peer(&peer) != ESP_OK) {
    Serial.println("Failed to add peer");
    return;
  }

  Serial.println("C3 Sender ready");
}

void loop() {
  bool btn = digitalRead(BUTTON_PIN);

  // Detect button press (falling edge)
  if (btn == LOW && lastBtn == HIGH) {
    delay(50);  // simple debounce

    // Toggle angle
    currentAngle = (currentAngle == 0) ? 90 : 0;
    outgoingData.angle = currentAngle;

    Serial.print("Button pressed → sending angle: ");
    Serial.println(currentAngle);

    esp_now_send(receiverMac, (uint8_t*)&outgoingData, 
sizeof(outgoingData));

    delay(1000); // to avoid double measurements
  }

  lastBtn = btn;

}

continues here



If the ESP32S3 is on you should 
see this in your Serial Monitor

17:47:33.630 -> Send status: OK
17:47:34.932 -> Button pressed → sending angle: 
90
17:47:34.932 -> Send status: OK
17:47:46.188 -> Button pressed → sending angle: 0
17:47:46.188 -> Send status: OK

In this part of the code where the button pin is 
defined, I used the actual GPIO number instead 
of digitalPin 7. The button wasn’t 
responding when I set BUTTON_PIN  to 7, but it 
started working correctly once I used the 
corresponding GPIO number for the ESP32-C3.



Server Code

#include <esp_now.h>
#include <WiFi.h>
#include <ESP32Servo.h>
Servo servo;
int currentAngle = 0;

typedef struct {
  int angle;
} Message;
Message incomingData ;

void onReceive(const esp_now_recv_info_t 
*info, const uint8_t *data, int len) {
  memcpy(&incomingData, data, 
sizeof(incomingData));
  Serial.print("Received angle: " );
  Serial.println(incomingData.angle);

  servo.write(incomingData.angle);
  currentAngle = incomingData.angle;
}

void setup() {
  Serial.begin(115200);
  servo.attach(5);  // D5 pin
  servo.write(0);

  WiFi.mode(WIFI_STA);

  if (esp_now_init() != ESP_OK) {
    Serial.println("ESP-NOW init failed" );
    return;
  }

  esp_now_register_recv_cb (onReceive);

  Serial.println("S3 Receiver ready" );
}

void loop() {}

continues here



You need to include the ESP32Servo library, which needs to be installed. You can 
do so by navigating:

Library Manager > Type “ESP32Servo” > Install

Arduino sketches: Client and Server

https://drive.google.com/open?id=1OSGpaDSaFh1zPxquvcoZRYX0YhFINt8g
https://drive.google.com/open?id=1GOEB9Nn4WBSOJU37_pJbMoAyGvRhgnXd


BoM - Rotating Stamper
Title Quantity Notes Cost Link
ESP32S3 1 €8.82 kiwielectronics

ESP32C3 1 €8.99 bit and parts

Fabrixiao 1

Servo MG995 1 10kg 180 graden €6.99 benselectronics

Wires
with different colours it is 
easier to distinguish the 
connections

€1.95 bits and parts

Jumper wires €0.50 tinytronics

Switch 1 €0.15 tinytronics

Power bank 1 €29.99 mediamarkt

USB C cable 1 €6.79 alleskabels

https://www.kiwi-electronics.com/nl/seeed-studio-xiao-esp32s3-voorgesoldeerd-20408?country=NL&msclkid=e8ceaeda1785138065b1c7f4f607dfbf&utm_source=bing&utm_medium=cpc&utm_campaign=03.%20Pmax%20NL%20-%20L%20-%200-50&utm_term=2329933859363152&utm_content=Compo%20%26%20Onder
https://www.bitsandparts.nl/ESP32-C3-Seeed-Studio-Xiao-Ontwikkelboard-WiFi-Buetooth-p1929138
https://www.benselectronics.nl/servo-mg995-10kg.html?source=googlebase&gad_source=1&gad_campaignid=20746450468&gbraid=0AAAAADfkYZFmtPPveH8HRANylBCwNrTLt&gclid=CjwKCAiA86_JBhAIEiwA4i9Ju4IZp6yqGeCiTZ97Prxw-HzpHjQcL9YetE60XdXSSUpyp4r5S4yYTBoCN5oQAvD_BwE
https://www.bitsandparts.nl/Draad-1x0-14mm2-26AWG-meeraderige-soepele-kern-10-meter-blauw-p1931377
https://www.tinytronics.nl/en/cables-and-connectors/cables-and-adapters/prototyping-wires/dupont-compatible-and-jumper/dupont-jumper-wire-male-male-10cm-10-wires
https://www.tinytronics.nl/en/switches/manual-switches/pcb-switches/breadboard-tactile-pushbutton-switch-momentary-2pin-6*6*5mm
https://www.mediamarkt.nl/nl/product/_belkin-bpb024hqbk-powerbank-zwart-1885075.html
https://www.allekabels.nl/usb_accessoires/usb_c_kabel/usb-c-naar-usb-c.html


Testing

Link Vimeo

https://vimeo.com/1142234675?fl=pl&fe=sh
https://docs.google.com/file/d/1sYcAF8HT3orKySDHpR1ckFMjj1_WcLrw/preview


Powering
The ESP32S3 and the Servo MG995 need to be powered 

ESP32-S3

● Voltage: 5V ( USB) or 3.3V ( input)

● Current: ~150–500 mA

MG995 Servo

● Voltage: 4.8V – 7.2V

● Current:

○ Idle: ~10 mA

○ Moving (no load): ~500–900 mA

○ Stall (under load): 1.5–2.5 A spikes}

This means that the servo has current spikes, 
making it quite unstable 

Ideally, we could have added a capacitor to store 
electrical energy and provide extra current during 
servo spikes.

 However, we couldn’t find a capacitor in the lab 
that was suitable for our setup.

We tested a 6V power supply (for the servo) and a 
3.7V battery (for the board) but the board was not 
turning on

We tested a 6V power supply connected to both the 
board and the servo, but we fried the board

We tried using a LDO regulator with a 9V battery, 
but we noticed not enough current was flowing to 
the board

Troubleshooting

We ended up powering both the servo and battery 
with a power bank



https://docs.google.com/file/d/1KBxH0CuaQ0z3EsVfXPanQPvfThzrtOqO/preview
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Link Vimeo

https://docs.google.com/file/d/1y5EAInmxVlTYs9jvgVzTvyU2ykjoNQHB/preview
https://vimeo.com/1142408907?share=copy&fl=sv&fe=ci


Link Video

Printing

https://vimeo.com/1143102479?share=copy&fl=sv&fe=ci
https://docs.google.com/file/d/16gcHdMM0zwTxojYCNz1bjVcvL1TtoMuG/preview



