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Automation of variable ceiling at Fownhope New Memorial Hall 

Introduction 

At the end of 2009 volunteers in Fownhope completed the installation of a unique variable ceiling in 

the main hall at Fownhope New Memorial Hall.  The project has been described in detail in our report 

“An Innovative Variable Ceiling at Fownhope New Memorial Hall”, which is available online at 

http://www.comfirst.org.uk/files/microsoft_word_-_report_on_fnmh_variable_ceiling_project_v2.pdf 

Because of budgetary limitations we were unable to fulfill the original design concept, which was to 

install electrical hoists and suitable control gear to lift and lower the ceiling panels.  Instead, manual 

chain hoists were fitted and these have been used ever since.  However, use of these requires 

considerable physical strength and this means that only certain people are capable of operating these.  

In addition, for reasons explained later, it is essential that the panels are lifted in a particular order 

otherwise damage can occur and this has happened more than once, due to operator error. 

We are working on a project to add electric hoists with suitable control systems in order to automate 

the raising and lowering of the panels.  This paper explains the progress made to date and the 

requirement for production engineering support. 

The Existing System 

The main hall measures approximately 18m x 9m and has a ceiling rising to 8m in the middle.  The 

variable ceiling is installed at approximately 5m and consists of eight independent panels, four down 

each of the long sides, hinged against the wall in the manner of a drawbridge. 

Each of the panels is made up 

of a structural frame housing a 

number of lightweight acoustic 

planks.  These planks carry the 

downlighters (nine to a panel 

and not as shown opposite). 

Each panel has its own manual 

chain hoist used for raising 

and lowering.  Each hoist is 

attached to the wall, close to 

the hinge line, and the hoist 

cable runs up to the main 

ceiling, over a pulley, and 

connected to the ceiling panel 

via a chain.  In the down 

position, the weight of each panel is taken by a pair of static chains fitted between the panel and the 

steel frame of the building.  Each of these chains has a turnbuckle for adjusting the correct fully down 

position of the panel. 

After installation, it was found that the downlighters gave inadequate lighting for some activities, such 

as bowls, and it was decided to add optional strip lighting.  As well as strip lights mounted below the 

panels, against the wall on each side, we have mounted a strip light on the outer edge of one of the 

http://www.comfirst.org.uk/files/microsoft_word_-_report_on_fnmh_variable_ceiling_project_v2.pdf
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two rows of panels down the middle of the hall.  Each of these overlaps the opposing panel, so it is 

essential that the opposing panel is lifted 

before the panel carrying the strip light. 

The picture shows the installation work in 

progress and carried out by local volunteers.  

In the foreground, at the top of the picture, the 

structural steel framework can be seen, which 

at the back on the right can be seen one of the 

completed panels in the raised position. 

 

 

 

This picture shows the top of one of the frames, 

during the installation work.  The central chain is 

fitted to the hoist cable, and the two static chains that 

take the weight of the panel in the down position can 

be seen, each with its own adjusting turnbuckle, on 

either side. 

 

This picture shows the variable ceiling in the down 

position with the downlighters switched on.  The strip 

lights fitted to the panels on the left of the picture can be 

seen.  Note that these overlap the panels on the right.  

This means that is essential that each of the right hand 

panels is lifted before its opposite number on the left. If 

the left hand panel is lifted first then damage can occur 

(and has!). 

 

 

This last picture shows the hall with all the panels 

raised and the strip lights on.  Note that this view is 

from the opposite end of the hall to the previous 

picture. The strip lights fitted to the outer edge of 

one of the rows of panels can clearly be seen on the 

right hand panels.  In practice we designate the two 

sides of the hall as “road-side” and “school-side”.  

The overlapping strip lights are on the school-side. 
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Overall Requirement 

We now wish to automate the raising and lowering of the panels and the requirements are summarised 

below: 

1. Eight separate and independent 

electrical hoists replacing the 

existing chain hoists, installed, one 

to each panel.  The maximum load is 

approximately 2kN and the total 

length of cable pulled is around 5m.  

Each hoist will be mounted close to 

each panel hinge and the cable will 

rise at an angle of approximately 60º 

to the horizontal, over a fixed pulley 

and then down to moveable pulley 

mounted on the panel, about 3m out 

from the wall, as shown in the 

diagram.  The cable then returns to a 

fixing point adjacent to the fixed 

pulley.  The arrangement halves the 

load on the hoist and cable and ensures that the movement of the panels is not too rapid. 

 

2. A control box for each ceiling panel, to raise and lower it independently.   

 

3. Some means to ensure that each panel is positioned correctly in the up and down positions.  

The down position is established when the weight of the panel is taken by the static support 

chains.   

 

4. An independent system to secure the panel when in the raised position to ensure safety. 

 

5. A failsafe system that will prevent damage in the event of a failure of the position sensors. 

 

6. An interlock to ensure panels are lifted in the correct sequence, as described earlier. 

Present Developments 

A team of volunteer engineers in Fownhope have designed, built and commissioned a prototype 

automatic raising and lowering system, which has been installed on one panel in the Hall.  This is now 

in use and can be seen operating in this video.  

1. The hoist has been mounted upside down at an angle of approximately 

60º to the horizontal, just above the hinge line of the panel selected for 

testing.  The cable from the hoist to the supplied pendant controller has 

been cut and the cut ends fitted with suitable connectors so that they 

can be re-joined when required.  A control cable fitted with the 

appropriate connector is used to connect the hoist to the electronic 

control system, in place of its usual pendant controller. 

 

https://www.youtube.com/watch?v=6LwN30g1Bqg&feature=youtu.be
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2. The main live supply to the hoist is taken through the control cable and a loop of this passes 

through a current transformer within the controller, allowing the hoist motor current to be 

measured.  The control system contains heavy-duty relays that fulfil the same function as the 

control switches in the control pendant.  

 

3. Securing the panel when in the raised position does not rely on the brake system fitted to the 

hoist, as we have been advised that this could be inadequate and not recommended for safety 

reasons.  Instead we have adopted a heavy duty 

electromechanical latch designed for automatic security 

gates.  This is shown here. The latch engages using an over-

centre action and is released by energising an internal 

solenoid (12V at about 800mA).  The latch also contains a 

microswitch that changes state as the latch engages or 

disengages.  This is used to signal to the controller that the 

latch has engaged at the end of the raising sequence, which 

causes the UP motor to be switched off.  It also signals that 

the latch has disengaged, prior to lowering the panel. 

 

4. The end of the lowering sequence is determined by the point at which the static chains take 

the weight of the panel, causing the hoist cable to go slack.  This is detected by monitoring 

the hoist motor current.  The control program includes a self-calibration routine that 

measures the slack cable current and stores this value for later use. 

 

5. A tilt switch is fitted to the panel to signal the position of the panel to the controller. 

 

6. Each of the road-side panels will be fitted with an additional heavy duty tilt switch, through 

which the corresponding controller on the school-side will be powered.  This means that 

unless the road-side panel is in the raised position, the opposing school-side panel cannot be 

operated. 

 

7. The controller comprises: 

a. Analogue circuits that detect the in-phase component of the hoist motor current.  

This uses a 1000:1 current transformer, an AD630 phase sensitive detector followed 

by an active low pass filter.  

 

b. A microcontroller using a PICAXE-14 currently mounted on a standard commercial 

project board containing a darlington driver chip which drives the control relays 

directly.  It also controls the output to the latch release solenoid and control indicator 

LEDs. 

 

c. Simple low pass filtering on the control inputs from the latch and tilt switch, to 

eliminate spurious signals. 

 

d. Power supplies providing ±12V for the analogue electronics (including +12V for the 

latch solenoid) and +5V for the microcontroller. 

 

e. Two heavy duty, three-pole changeover mains switching relays with 12V coils.  One 

relay replaces the UP switch on the normal hoist pendant controller and the other 
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replaces the DOWN switch.  One pair of contacts in each relay is wired in series with 

the coil on the other relay so that energising them both simultaneously, which could 

conceivably occur in a fault condition, is impossible. 

 

f. A block diagram of the control system is shown below. 

 

8. The control system electronics were originally assembled on a rough breadboard for the 

initial testing off-site, but have now been built into an 

enclosure suitable for mounting safely in the Hall.  

This has a lockable door to prevent unauthorised 

access.  The electronic components are mounted on 

standard Vero strip boards.  The relays are mounted 

on a DIN rail and the power supply is a standard 

TDK-Lambda switch-mode power supply.  The 

PICAXE controller is mounted on a standard project 

board supplied by PICAXE.  Four connectors are 

provided on the enclosure.  The first is the control 

cable to the hoist and carries mains voltages and 

currents up to 5A.  The second connects to the latch, 

providing the 12V pulse 

required to unlatch it and also 

connecting the tilt switch and 

the latch switch to the 

controller.  The third connects 

to the remote control box and 

the fourth is a standard IEC 

mains connector that supplies 

the controller. 
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9. For convenience, the remote controller has been designed and built into a standard pattress 

box.  This plugs into the main control cabinet and operates via an 

extending lead.  Although the original scheme was to mount the 

control cabinets in the Hall at a suitable height for operation, we 

now plan to mount these on the wall above the ceiling panels, and 

provide the controls via the pattress box.  This ensures that the 

control cabinet is inaccessible to the public using the Hall. 

 

10.  The electronic design is fully explained and documented, including full circuit diagrams.  

This document can be provided, if required, to assist any companies preparing to quote for 

the production engineering work now needed.  However, we are unable to provide Gerber 

files of the electronic circuits. 

Further Steps 

We are now reasonably confident that the design we have produced functions correctly and is reliable.  

The automatic hoist system fitted to the one test panel is now fully in use and will be monitored to 

ensure that no problems are arising. 

It would not be feasible for the present team of volunteers to manufacture the eight production control 

units required for the final installation.  The Hall Trustees are therefore seeking a suitable 

subcontractor who would production engineer our controller design and then manufacture and 

test eight control units.  The remote control box is not included in this.  Each control unit would 

provide the user controls, enclose the whole of the electronic control system with its associated power 

supplies and provide the external connectors described above.  Full details would be provided before 

the work commenced and there would be continuous liaison and support during the project.  The work 

would thus comprise: 

Stage 1 

1.   Sourcing a suitable standard enclosure/cabinet for the controller.   

2.   Design of the internal layout of components, wiring, front panel, controls, indicators and 

connectors. 

3.   Design of a pcb layout for the analogue electronics and the microcontroller 

4.   Assembly and test of a first pre-production prototype for approval 

5.   Completion of sufficient production documentation to allow a further eight units to be 

built 

6.   Design modifications as and if required after testing and evaluation 

Stage 2 

1. Manufacture, test and supply eight production units. 

We are seeking a brief proposal, a firm quotation for Stage 1 and realistic budgetary cost estimates for 

Stage 2, before proceeding further. 

Ian Quayle 

Chairman 

Fownhope New Memorial Hall 


