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Curious Seagull brooch 

Design brief

A woman wanted a brooch to wear to conferences on her jacket. She did not normally wear much jewellery, but wanted an item which was unique and interesting. The design needed to be subtle so that it did not detract from her as a speaker. This woman had a love of nature and wanted this theme reflected somehow in the design.

Research

This woman had recently married and had spent a pleasant few days in the Gower peninsula. Many of her photographs were of the sea and sandy beach and so I picked the beach as my initial theme. 

These are the photos which influenced my design:
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Friends of mine had experimented with cuttlefish casting in bronze at our house and so I immediately saw the resemblance between the cuttlefish structure and the wavy marks left by the sea on a sandy beach. A mixture of 90% copper and 10% tin was used to make bronze of an appropriate sandy colour.
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I then decided to add a starfish to the design to indicate that this was a beach scene and some form of water – these naturally fell to copper and silver respectively as the closest matching colours.
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Finally I liked the idea of some kind of footmark left in the wet sand to add a story, and so seagull prints were added to the brooch.

Hence the name of the brooch – Curious Seagull – which indicates a bird which walks across the brooch, pausing only to examine the washed up starfish. See appendix 1 for some initial pencil sketches. 

A simple pin/pin protector was used as the method fastening as it was simple to use and was suitable for use on a jacket lapel.

Time estimate

Cuttlefish carving: 1 hour

Cuttlefish casting: 1 hour

Manufacture and use of seagull print punch: 30 mins

Manufacture and soldering of starfish (copper) to main body: 1 hour

Manufacture and soldering of water (silver) to main body: 1 hour

Manufacture and soldering of pin to main body: 30 mins

Cleaning/polishing: 30 mins

Estimated total time: 5 hours 30 mins

Processes involved in making brooch

· Preparing cuttlefish mould

· Casting bronze

· Sawing using piercing saw

· Hammering with ball pein hammer to provide texture

· Patination with sulphur of liver/sawdust to provide colour contrast

· Making and using a punch

· Soldering – both sweat and chip methods with borax as a flux

· Bending wire

· Polishing with wet & dry papers/dremel

Tools/Equipment list

	Tools
	Purpose

	Large cuttlefish
	Mould for cast of brooch

	Dental tools/scalpel/paintbrush
	Shaping cuttlefish

	Forge/crucible/tongs
	Melting bronze

	Piercing saw
	Cutting bronze casting, copper and silver sheet

	Gas torch
	Soldering metal to metal, making steel punch

	Ball pein hammer
	Making indentations in silver sheet on brooch

	Work/lump hammer
	Hitting end of punch to indent metal

	Rawhide mallet
	Used to bend silver without marking it

	Dremel with various accessories
	Polishing silver, removing patina

	Wet & Dry paper (240 to 1000 grits)
	Removing file marks, smoothing rough edges, removing scratches prior to polishing

	Double-sided adhesive tape
	Sticking paper templates to metal sheet prior to cutting with piercing saw

	Silver steel rod (3/16” diameter)
	Punch for seagull footprint

	Liver of sulphur solution/sawdust/jam jar
	Producing dark patina on silver/copper/bronze

	Round-nosed pliers
	Bending end of hard silver wire into a loop

	Hand files
	Removal of material before finishing with needle files e.g. after sawing sprue from casting

	Needle files
	Smoothing edges, filing footprint in end of steel rod

	Snips
	Cutting solder strip into small pieces

	Small paintbrush
	Applying flux to metal prior to soldering

	Solder strip – hard, medium easy
	Soldering metal to metal

	Borax cone, dish and water
	Provides flux for soldering process

	Stainless steel binding wire
	Used to tie cuttlefish mould halves together


Procedure

1. The main body of the brooch was cast in bronze using cuttlefish as a mould. The cuttlefish was prepared by slicing in two with a knife and then flattening one side of each half by rubbing against a brick wall. These 2 flat surfaces formed the two faces of the mould. The rectangular shape was carved out of the cuttlefish using dental tools and a paintbrush was used to emphasise the wavy pattern in the cuttlefish. A sprue and riser was included at the top casting in the form of a funnel shape – allowed the mould to be filled through a relatively wide opening and allowed for shrinkage during the cooling phase. 
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2. Both sections of cuttlefish were tied together with binding wire and placed upright in a metal box filled with sand to catch any spillage of molten metal
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3. The copper plumbing scraps together with the required amount of plumbers lead-free solder wire (to provide the tin) were melted in a crucible in a furnace and once molten, was poured into the mould. 
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4. Once the metal had cooled down, the mould was broken open and the resulting cast piece cleaned up using a brush/water. See appendix 2 for an example of a cast piece with sprue and riser still in place.
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5. The sprue and riser were cut away from the main body of the brooch using a piercing saw. The sawn edge was filed smooth using a hand file and needle files were used to remove the moulding flash from the bottom of the brooch. This left a neat rectangular shape as the basis for the brooch.
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6. A punch was made for the footprint of the seagull from a small piece of silver steel rod. The rod was held in a vice and the footprint filed out using needle files – plasticine was used to check the progress of the design. The end of the rod was then heated until non-magnetic and quenched immediately in cold water – this made the punch strong but also brittle. The punch was then tempered – heating the end of the punch until it became straw-coloured, followed by immediate quenching in water. This renders the punch strong, but not brittle. After hardening, the end of the punch was polished to a mirror finish using wet & dry papers. Using a lump hammer, foot prints were punched into the brooch as if the bird had walked across the beach, investigated the starfish and then headed into the sea. See appendix 3 for the punch and test footprints in copper sheet.

7. 0.5mm sterling silver sheet was used to simulate water at the top of the brooch, and to also hide the sawn edge of the brooch and to provide a point of contact for the brooch pin on the back. A piece of paper and lead pencil was used to obtain a ‘rubbing’ of the top half of the brooch. This was then used to create a paper template for the silver sheet which wraps over the top of the brooch. The edges of the sheet were rubbed smooth using wet & dry paper of various grades before being polished with the dremel using a felt wheel/Tripoli followed by a calico mop/rouge. See appendix 4 for the paper template used to cut the silver piece.

8. The silver sheet water was then soldered to the brooch using hard solder. This was done in two stages. First the silver sheet was folded to a right angle along the top front edge of the brooch. This was then sweat soldered to the front/top edge of the brooch. Then the back edge of the silver sheet was bent into position and a rawhide mallet used to make the fold fit tightly. Small chips of solder were inserted under this sheet and the work heated until they melted. The brooch was then left in pickle solution until the black copper oxide had been removed
.

9. A starfish was cut from copper sheet using a paper template stuck to the sheet with double-sided tape. The template was taken from the following image:
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10. It took several attempts with the piercing saw to obtain a starfish with the correct number of arms! It was then soldered to the bronze body with medium solder. See appendix 5 for examples of rejected copper starfish and sample templates.

11. A piece of 1mm diameter hard silver wire was used to form the pin on the back of the brooch. One end was bent into a coil and folded to lie flat on the silver sheet. The back of this coil was filed lightly in order to increase the surface area to be soldered using easy solder. The end of the pin was then rounded using wet & dry paper.

12. As the footprints did not show up very clearly, the piece was patinated using liver of sulphur solution soaked into sawdust in a jam jar. After 5 minutes in the mixture, the piece was removed and the patina removed from the silver using an abrasive wheel (red) and the dremel. However the patina on the bronze was not really adequate to make the footprints show up much better than before.

13. A ball pein hammer was used to give the water some texture. As this was a late design change (the flat silver sheet looked out of place) it was necessary to use a piece of wood with a slot cut in it for the pin to lie in, so that the brooch could lie easily on its back to make the front available for hammering. Masking tape was used to hold the brooch in place so that it did not move during the peining process. See appendix 6 for the copper test piece used to sample different sized ball pein hammers.
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14. Originally a small shell was used to provide the pin protector (continuing the theme of the sea). A cylindrical diamond burr was used to grind a channel in the back of small sea shell which proved to be surprisingly difficult! A small piece of black rubber tubing was then glued in place in the channel using Araldite. See appendix 7 for the shell pin protector.
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15. However this was later replaced with a prefabricated silver pin protector from Cooksons as the shell did not suit the metal/design of the brooch.

The completed brooch can be found in appendix 8.

Evaluation

I liked the ripple effect of the cuttlefish casting and the bronze was a nice subtle colour. The starfish worked well, with the patination process darkening the colour nicely. However the patination did not make the seagull footprints stand out as darkly as I had hoped. The silver wrapped over the top of the brooch worked well at covering where the sprue had been sawn away from the casting and the peining greatly improved the overall appearance of the brooch. Whilst the manufactured silver end protector is better than the one made out of a seashell, I think an improved version could be made by casting resin/fine sand into a small tube the size of the manufactured end protector – thereby providing a more original and better link to the subject material of the brooch.

Costings

Scrap copper for bronze (180g):





£0.00

Tin for bronze (plumber’s lead free solder wire, 20g)


£0.30

Cuttlefish from pet shop:





£0.80

0.5mm silver sheet (3cm x 4cm)





£6.00

10cm 1mm diameter hard silver wire




£1.00

Copper sheet: Recycled hot water tank:




£0.00

Silver pin protector:






£1.15

Total cost







£9.25

Health & Safety

· When casting hot metal wear leather/wool clothing, leather gauntlets, face shield and ensure that a fume extraction system is running whilst the furnace is in operation. At other times, an apron or overall should provide adequate protection.

· Wear sensible footwear which offers protection to the toes i.e. not sandals.

· Tie back hair, ensure ties or any other loose clothing is tied up or tucked out of the way. 

· When carving cuttlefish a face mask is worn to prevent the inhalation of dust.

· Always wear goggles when soldering, pickling, quenching hot metal in water, operating a dremel.

· When mixing pickle solution always add the acid to water (and not the other way around).

· Rinse pickled pieces in water before handling.

· Do not eat or drink in the workshop.

· Put tools away after use – do not leave where they could be a danger to self or others.

· Use tools safely and care for them appropriately.

· Avoid inhaling fumes of Araldite glue and avoid getting excess glue on to the skin or in the eyes. 

When transporting work between the class and home, each part was protected in its own Ziploc bag which were then all placed in a small rigid plastic box with a clip-on lid. 

Diary sheet

	Date/location
	Work carried out
	Tutor signature
	Time taken

	9/10/06 (home)
	Construct cuttlefish mould


	
	1 hour

	18/10/06 (home)
	Cast bronze part of brooch


	
	1 hour

	1/11/06 (class)
	Filed punch to form a bird footprint


	
	2 hours

	5/11/06 (home)
	Demagnetised and tempered punch


	
	10 mins

	8/11/06 (class)
	Cut out starfish and use punch to make footprints
	
	2 hrs 30 mins

	15/11/06 (class)
	Cut out water and solder to brooch. Solder starfish onto brooch
	
	2 hrs 30 mins

	20/11/06 (home)
	Construct and solder pin onto back of brooch
	
	30 mins

	16/12/06 (home)
	Patination, repolish of silver and texturing with hammer
	
	2 hours

	17/12/06 (home)
	Construction of shell pin protector


	
	1 hour

	
	
	
	

	Actual total time
	
	
	12 hours 40 mins


Appendix 1

Sketches for brooch

	Appendix 2

Example bronze casting with sprue and riser still in place


	Appendix 3

Footprint punch and test footprints in copper sheet

	Appendix 4

Paper template used to cut the piece of silver used to represent water on the brooch
	Appendix 5

Examples of rejected copper starfish and sample templates

	Appendix 6

Copper test piece used to sample different sized ball pein hammers before texturing the silver water


	Appendix 7

Shell pin protector



	Appendix 8

The completed brooch ‘Curious Seagull’
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