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GENERAL IMPORTANT INFORMATION 
 
This short section must be read for proper operation. 
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33 QUESTIONS PER MINUTE (2000) 
 
BY RAFAEL LOZANO-HEMMER 
 
 
Technique 
 

Computer, custom-software, 21 LCD screens. 
 
 
Description 
 

33 Questions Per Minute consists of a computer program which uses grammatical rules to                           
combine words from a dictionary and generate 4.7 trillion unique, fortuitous questions in English,                           
Spanish, French and German. The automated questions are presented at a rate of 33 per minute                               
—the threshold of legibility—on 21 tiny LCD screens mounted onto the support columns of the                             
exhibition hall or onto a wall. The system will take over 270,000 years to ask all possible                                 
questions. Members of the public can introduce any question or comment into the flow of                             
automatic questions, using a keyboard. Their participation shows up on the screens immediately                         
and is registered by the program. 
 
 
Operation 
 

Please refer to ​Appendix I - Installation for detailed system information and wiring diagram.                           
All the LCD displays must be connected before plugging the Data / Power Injector’s power supply                               
into the mains. Never plug or unplug LCD displays while the Data / Power Injector’s power supply                                 
is turned on, as this can permanently damage the LCD displays. ​We also recommend using AC                               
timers to extend the lifespan of the LCD displays. 
 

1. Connect the computer and the power injector power supply to electrical power. Use the                           
supplied power cables. 
 

2. To turn the piece ON, press the power button on the computer for one second, then release                                 
it. Important note: ​please do not push the button again as this will shut down the piece​.                                 
Wait at least two minutes before pressing it again, as the computer might need this long to                                 
boot. After two minutes (or less), you should see the Grifo displays begin to cycle                             
questions. 
 

3. To turn the piece OFF, press the computer’s power button. The computer should shut down                             
within the next 30 seconds. ​NEVER plug or unplug the LCD displays while the the                             
LCD Power Supply is turned on, as this can permanently damage the LCD displays.  
 

4. If the piece doesn’t start within two minutes, try turning on the piece again. If it still doesn’t                                   
turn on, hold the power button all the way down for 10 seconds. Then, wait at least three                                   
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seconds, then press the power button all the way down for one second, and you should be                                 
up and running again. 

 
 
Maintenance 
 

Please do not clean the Grifo displays with Windex or soap. First, use a duster or                               
compressed air to remove dust from displays. Then, if needs be, use a dampened lint-free cloth                               
and LCD screen liquid cleaner, such as Kensington Screen Guardian found in most computer                           
stores to clean the LCD windows surface. Don’t put too much pressure to avoid affecting the                               
anchoring of the displays on the wall. 

 
We recommend cleaning the piece at least every two months. 

 
 
Placement Instructions 
 

The placement of the artwork depends on the venue space. Discussions should be held                           
between studio and collector or institution prior to installation. Consult the ​Installation Layout                         
Section​ to understand how the setup should be done. 

 
If an input keyboard is included in the display, we do recommend to have a podium for the                                   

keyboard measuring approximately 110 x 60 x 60 cm, with enough space inside to fit and hide the                                   
computer and electronics. The podium should be painted white and the only visible elements                           
should be a feedback LCD (number zero), which allows participants to see what they are typing                               
on the keyboard, the keyboard, and the text description for the piece. Please note that other                               
podium layouts or styles can be selected by the curator, in conversation with the artist. 
  

The podium text should be the following: 
 

33 Questions per Minute, Relational Architecture 5 
by Rafael Lozano-Hemmer 
 

This computer program uses grammatical rules to combine words 
from the dictionary and automatically generates 4.7 trillion random 
questions at a speed of 33 per minute. The software has been 
programmed to avoid repeating the same question, and will take over 
270 thousand years to present all the possible word combinations. 
 

If you would like to input a question, please type it on the keyboard 
and press the Return key to send it to the screens.  

 
Note: to delete a character, please press the Delete key. 
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DETAILED TECHNICAL INFORMATION 
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Software 
 
 

The runtime mode of the software displays includes a layout of 21 rectangles with                           
questions: this is the text being displayed on the LCD displays. 

 

 
 

The software’s main menu is accessible by right-clicking anywhere in the projection area.                         
This menu looks like the following image: 
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Here is an explanation of all the software settings. Once you have made any                           
modifications, click on the ​Save button; this will save your modifications and go back to runtime                               
mode. If you want to revert the modifications you have made, simply click on the ​Cancel button,                                 
which will bring you back to runtime mode. 
 

Setting  Description 

LCDs - Enable LCDs  This box should always be checked.  If unchecked, the 
questions will not be displayed on the LCD displays. 

LCDs - Enable Beep  When this box is checked, these settings will enable the 
LCDs’ beeping feature; when a displayed question on the 
LCD refreshes to a new one, the display will also emit a 
beeping noise. 

LCDs - Program 
characters (button) 

This button should be clicked only to program foreign 
characters onto the displays.  Before clicking it, ensure that 
all displays are connected to the system and power, then 
click the button. The software may appear frozen (for 
about 15 seconds), but the system is actually updating the 
displays. Ensure that you keep the displays connected 
during this process.  

LCDs - Input LCD (on link 
#1) 

Here, you retrieve two settings: ID Number and Language. 
The ID should be ​0​. Language refers to the text setting you 
want displayed within the input display (display paired 
with the keyboard). Depending on the version of your 
software, it is possible to display questions in English, 
Spanish, German or French. 

LCDs - Link #1 or #2 
 

Here, you retrieve 10 subsections: LCD # 1 through 10, for 
each link.  For each of them, you will find an ID number, 
which should be the same number as the LCD # next to it 
(this will help for debug process.)  You will also find a 
language setting used specifically for this LCD display. 

Monitor / Projector 
Display - Single question 
or LCDs 

This setting should always be set as LCDs. If ​Single​ is 
selected, this would get the software into a different mode, 
used for debugging process. 

Miscellaneous - User 
input log file folder 

This is the folder within which the software is located. 

Miscellaneous - 
Questions per minute 

This setting affects the number of times per minute that 
questions are refreshed, which should always be ​33​.  In a 
rare instances, if your computer is slow or fast, this value 
could be changed. 
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Your software interface might appear slightly different than that shown here, but most of it                             
should be quite similar to what has been described in the previous page.   

 
Here is a list of variations of the settings that may appear in different versions of the                                 

interface, with specific comments: 
 
 

Setting  Description 

Main and secondary 
languages 

This could be either English, Spanish, or German. In the top 
left pane, there are two tabs showing you both languages, 
with a reference to the word databases and the selection 
frequency.  

Updates/minute  This is the same as ​Questions per minute​. Should be set at 
33​, unless your computer is slow or fast. 

Enable sound  This is the same as ​Enable Beep​.  

Inactivity timeout  This setting should be set to ​5​. 

Countdown to display 
 

This setting should be set to ​10​.  This is the amount of 
seconds elapsed from the moment someone enters a 
question in system to the moment a question is shown on 
all displays. 

Maverick LCDs  When this box is checked, the associated LCD display will 
show questions in the secondary language. 

Hardware button  Clicking this button will lead you to a window where you 
can set the Baud rate, which should be at 19200, and the 
addresses of the serial ports, which should already be set 
(first as 2F8 and second to 2E8). 
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Remote Access to Artwork’s Computer 
 
 

If you acquired this artwork after 2017, there may be a software installed on the computer                               
running this artwork that allows the studio to connect remotely to the artwork. This feature is                               
helpful when you require assistance from the studio, as we can remotely connect to it, do a quick                                   
inspection, and do a debugging session of your components, if needed. In order to enable this                               
feature, the computer has to be connected to the internet at all times. Depending on the                               
computer’s operating system (Windows 7/8/10, OSX), the procedure to set the computer online                         
will vary. Please look online for tutorials, if necessary. 
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Preliminary Troubleshooting Steps 
 
 
 
After pressing the button, nothing seems to happen. 
 

Do you hear any sound coming from the computer? If so, the computer is running and the                                 
Grifo displays should display the piece shortly. If not, try to reboot the computer as explained in                                 
point 4 of the ​Operation Section​. 
 
 
The LCD displays show strange characters. 
 

Locate the faulty link cable. Stop the software, and cut the signal and the power from the                                 
Data / Power Injector board. Next, ensure that none of the backs of the LCD displays are touching                                   
the wall, and proceed to disconnect and reconnect all the plugs of the identified link cable from                                 
their display. Finally, recycle the power and signal to the displays, and run the software again.   

 
If this still happens, repeat the same process, while disconnecting one display at a time and                               

running software, in order to locate a display that could produce the issue with the communication                               
data. Once located, replace the faulty display with a spare, one that is addressed to the proper ID                                   
as outlined in the ​Appendix III - Display Programmer​ procedure. 
 
 
The LCD display doesn’t light up or is lit up but doesn’t show any text. 
 

Ensure that the link cable connector is well connected to the display, in the correct                             
orientation. If it is well connected, and the display still is not reacting, try to replace it with a spare                                       
display, one that is addressed to the proper ID as outline in the ​Appendix III - Display Programmer                                   
procedure.  If the issue persists, please ​contact​ an Antimodular technician. 
 
 
None of the displays show any content. 
 

Ensure that all cables are well connected, and that the provided power supply is outputting                             
current and is well connected to the proper device. Also ensure that the computer and the                               
USB-162 device are well connected.  Restart the software and/or the computer. 
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Troubleshooting Assistance 
 
 

Prior to contacting the Antimodular Studio with a problem about your artwork, please                         
ensure that you went through the preliminary troubleshooting steps outlined in the previous                         
section. 
 

The troubleshooting process will vary depending on the problem. In order to make the                           
process easier, it is recommended that you collect and send the following information to the                             
studio: 

 
● Date and time when the problem first happened; 
● Description of the problem; 
● Actions taken so far and conclusions; 
● Detailed photographs (or videos) displaying the problem; 
● Detailed photographs (or videos) of the suspected faulty component; 
● Detailed photographs (or videos) of the whole artwork and its surroundings; 
● Personnel involved. 
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Support (Contact Us) 
 
 

If you would like support for the piece, please feel free to call Lozano-Hemmer’s studio in                               
Canada: 
 

Antimodular Research 
4060 St-Laurent, studio 107 
Montréal Québec H2W 1Y9 Canada 
Tel 1-514-597-0917 
Fax 1-514-597-2092 
info@antimodular.com 
www.antimodular.com 
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APPENDIX I - INSTALLATION 
 
 
Description of Components 
 
This artwork requires the following components:  
 

Component  Description 

Computer  Any Windows computer, with either serial or USB 
connection to feed the data to the displays. 

Grifo QTP 4x6 - C4 LCD 
displays (up to 21) 

The Grifo LCD displays are used to display the questions 
generated by the system or typed in by visitors. The cloud 
layout should be populated by 20 displays, while the 21st 
display is usually placed next to the input keyboard. 

Feeding cables (2)  These cables feed the Grifo displays with power and data, 
in a daisy chain pattern. Typically, one of these cables 
would have 11 output connectors while the other would 
have 10 (the 11th connector feeds to the input display.) 
The input connector for each cable will either be a serial, a 
CAT5, or a custom 4 pins connector. 

Keyboard (up to 2)  If you have a version with 21 displays and an input display, 
you will also have a wired keyboard that allows you to type 
and input questions into the system. Then, you can also use 
an extra keyboard strictly for artwork calibration. 

 
Additional components for USB versions ​since 2017​:  

 

Component  Description 

Antimodular USB-162 
communication board 

Device that carries the serial data to the displays. 

USB mini cable  Connects the computer with the Antimodular USB-162 
board. 

Data / power injector board 
and power supply 

Gets the data signal from the USB-162 and injects power 
down the line to feed the Grifo displays. This component is 
powered by a 12VDC (3.3A) power supply. This device is 
also used to program the spare displays. 

Custom CAT5e data cables  Connects the Antimodular USB-162 board with the Data / 
power injector. 
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Additional components for USB versions ​prior to 2017​:  
 

Component  Description 

Antimodular USB-162 
communication board 

Device that carries the serial data to the displays.  This 
device has a power supply input and injects power to 
displays. 

USB mini cable  Interconnects the computer with the Antimodular USB-162 
board. 

 
 
Additional components for ​serial versions​:  

 

Component  Description 

Serial data / power merging 
box 

Device that carries the serial data to the displays, while 
also injecting power down the line.   

Power supply  Provides power to the merging box. 

Serial cable  Connects the computer with the merging box. 
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Images of Components for Consultation 
 

 

  
   Antimodular USB-162 communication board     Data / Power injector board 

 
 

 
Grifo QTP 4x6 - C4 LCD display 
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Installation Layout 
 
 

Usually, the artwork consists of 20 Grifo displays spread out in a randomized cloud                           
formation, plus one Grifo display used as an input display near the keyboard, which allows visitors                               
to input questions into the system. Please connect and test the entire installation before mounting                             
it onto the wall.  
 

Here is the prefered display layout for this piece, which, after experimenting, has proven to                             
be be the best display spread that appears random. Venues and collectors may try different                             
layouts as a curatorial decision, while respecting the randomized distribution of the displays.                         
Replicating this pattern perfectly may not be possible, as wire lengths can be slightly different, so                               
try your best to adhere as closely as possible to the layout shown here. 
 

To mount the screens to the wall, you may use long thin nails or aluminium wire threaded                                 
through the four eyelets located on each of the corners of each LCD circuit board. However, please                                 
be careful to ensure that the metal does not short the LCD circuitry. To correctly orient the LCD                                   
screens, following the serial connector numbers placed at the top right corners of the circuit                             
boards. The connecting wires connecting from the first display of each line and the computer can                               
also be buried in the wall, if needed, though please ensure that there is no conduction between the                                   
surface of the wall and the back of the displays.  
 

In the following picture, both lines are displayed in different colors (blue and red) in order to                                 
show the usual cable routes. 
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Wiring Diagram  
 
 
USB Version ​Since 2017 
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USB Versions ​Prior to 2017 
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Serial Connections 
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APPENDIX II - COMMUNICATION DEVICES 
 
 
Grifo Pin Connectors 
 
 

The plugs connecting to the Grifo displays each carry four cables: one VCC, one ground, and                               
two data signal feeds.  Here are some further explanations: 
  
 
 

 
Wire plugs view 

 
 
 

 

Pin #  Cable Signal Type 

Pin 2  Ground 

Pin 3  Data signal 

Pin 4  Data signal 

Pin 5  VCC 
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Network Connection at the USB-162 Board 
 
 

The two cables that connect to the network ports of the USB-162 board are each carrying                               
signals over two or four wires. Here is an explanation of which signals are in use. 
 

 
 

 

Pin #  Wire signal type 

Pin 1  Carries VCC signal in versions prior to 
2017.  Not in use in newer versions. 

Pin 2  Data signal 

Pin 4  Carries GND signal in versions prior to 
2017.  Not in use in newer versions. 

Pin 6  Data signal 
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Modifications Made by Antimodular to Grifo QTP 4x6 Displays 
 
 

The Studio modified the Grifo displays in order to feed more than one display to the same                                 
power line. As a result, the supplied power to the LCD displays is more than the typical 5V.                                   
However, each display has a component that regulates the voltage back down to 5V.   
 

In versions dating from 2017 or later, a DC-DC current converter (OKI-78SR-5/1.5-W36-C)                       
has been added to the displays. In earlier versions, a DC-DC voltage regulator with a heatsink was                                 
used instead. 
 

Grifo display pin 5 (refer to previous diagrams if needed) feeds the DC-DC current converter                             
(or regulator). A wire soldered to Grifo display’s I1 through a hole provides the ground connection                               
to the DC-DC converter. Finally, the DC-DC converter outputs the 5V current to the display                             
through a soldered wire to displays I2 through a hole.  
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33QPM - Data / Power Injector 
 
 

The data / power injector allows to combine the data received from the USB-162 board with                               
the VCC and GND signal from a 12V - 3.3A power supply in order to feed the Grifo displays. Here                                       
are the schematics of that device. The other half of that PCB includes the display programmer,                               
which is used to change the serial addresses of the displays. 
 

On the following schematic, the pins 1 through 9 on the bottom right actually connect to a                                 
16-positions plug that connects to the Grifo displays, on PIN 1, PIN 2, PIN 10, PIN 11, PIN 12, PIN                                       
13, PIN 14, PIN 15 and PIN 16. Line Out pins 3 carry the 12V signal while the pins 4 carry the                                           
GND line. 
 

The parts used on this board include one C&K slideswitch (JS202011SCQN), four C&K tactile                           
switches (PTS645SM43SMTR92 LFS), one CUI barrel connector (PJ-002A), two 90° Tyco 2-pins                       
connectors, and two 90° Tyco 4-pins connectors.  
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APPENDIX III - DISPLAY PROGRAMMER 
 
 

*The display programmer is located on the same custom-made board as the Data / Power                             
Injector.* 
 

If a LCD ever breaks or no longer shows content, you can replace the unit with one of the                                     
spare units provided. However, you will probably also have to change the new monitor settings to                               
ensure its ID (0 to 10) is the same as the one to be replaced. If this is required, use the Programmer                                           
unit provided with the piece, according to the following instructions:   
 

1. Flick the power switch to the OFF position. 
2. Connect it to a computer USB port or a USB power supply with a USB A-B cable. 
3. Connect the LCD display to the black plug, while ensuring that the side of the                             

connector with two plastic guides is facing towards you (when looking at the face of                             
the display.) 

4. While pressing on buttons 3 and 4, flick the switch to the ON position. 
5. This will trigger a menu in which to configure the LCD. 
6. Button 1 advances in the menu while button 2 changes menu items. 
7. Settings should be : 

a.  Communication : M.-S. 
b. Baud rate : 19200 
c.  Stop bit : 1 
d. Key-Click :Off 
e. Name : one of the following (00H, 01H, 02H, 03H, 04H, 05H, 06H, 07H, 08H,                             

09H, 0AH).  LCD0 will be set to 00H, LCD1 to 01H, LCD 10 to 0AH. 
f.  EEPROM Data : NOINIT 

8. One item in the menu is ​Save and Exit​. When this appears, if you press button 2,                                 
any change will be applied to the display. 

9. Flick the power switch to the OFF position. 
10. Disconnect the plug from the display. 

 
The spare display is now ready to be used with the other displays. Before adding it to the                                   

chain, make sure to disconnect the Data / Power Injector power supply, and ensure that the                               
displays are turned OFF. Then, proceed to replace the faulty unit with the new one. Plug the                                 
power supply back to the Data / Power Injector and ensure that the new display isn’t showing the                                   
same question as another display. 
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APPENDIX IV - TECHNICAL DATA SHEETS 
 
 
Antimodular USB-162 Schematics 
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Grifo QTP 4x6-C4 display technical informations 
 
 
 

On board ressources  Full duplex RS 232, RS 422, RS 485 or current loop serial 
line.  EEPROM for set up, messages and so on (2K Bytes 
max.). 

LCD columns/rows  4 rows of 20 columns 

CPU  89C4051 with 14.7456 MHz Crystal 

Communication protocol  Baud rate: 1200, 2400, 4800, 9600, 19200, 38400.   
Stop bit: 1 or 2.   
Parity: none.   
Bits x chr: 8, 9. 
Default: 19200 Baud, 1 Stop, No parity, 8 Bits. 

Com logic protocol  Selectable between normal and master slave. 
Default: normal. 

Receive buffer dimension  30 characters 

Size  98 x 61 x 30 mm (W x H x D) 

Characters size  5 x 7 dots, 2.95 x 4.75 mm (W x H) 

Weight  160g max. 

Mounting  Through display mounting holes.  Center spaces of holes 
are forming a rectangle with a 93x55mm footprint.  

Keys autorepeat  After 500 ms and then every 100 ms. 

Temperature range  From 0 to 50 °C. 

Relative humidity  20% up to 90% (without condense). 

Connectors  CN3: 8+8 pins AMP Mod II, 90°, Male.  The female 
connector for CN3 can be directly ordered to Grifo with 
the code CKS.AMP16 (kit composed by a female AMP 
Mod II 8+8 pins plus 16 contact to crimp), or to AMP 
dealer by using P/N 280366 and P/N 182206-2. 

Power voltage and 
consumption 

Typically 5V, but these displays were modified to run on 
up to 12V current.  Each display draws about 0.75W. 
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APPENDIX V - PRESERVATION NOTES FOR PRE2017 
VERSIONS 
 
 

Please do not place the LCDs inside a protective enclosure, the aesthetic of the piece is that                                 
the work has been hand-made, low-tech, and in general with the aesthetics of a detonator. The                               
software can run on any Windows version since Windows 2000 and is programmed in Delphi.                             
The software can be improved in the future by giving more robust “history” routines to avoid                               
repetition (currently we are limited by available computer power and searches for billions of                           
entries would be too slow, but surely in the future this will be easier). The keyboard is a Happy                                     
Hacking keyboard from PFU-Fujitsu. Information at http://www.pfu.fujitsu.com/hhkeyboard/. Any               
compact black keyboard can be used for data entry, provided that it does not have function keys                                 
and other distracting baloney. 
 

The piece ships with all necessary connections made as in the following: 
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