Copper Mesh Faraday Cage
Jun 27-Sep 17, 2018
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NOTE: The photos provided are from an oversized Faraday cage project that will hold an extra large bed with
bed stands at each side. A parts list for a regular sized Faraday cage design is provided at the end of this photo
album. The regular sized cage can easily hold a double bed and only requires a 3 ft wide roll of mesh. This
smaller design will be much easier to construct and will cost less as well.

Room Conditions for the Pictured Build: At least -50dB levels, walls previously painted with yshield have an
added 1/2" acoustic insulation board to reduce traffic noise, exterior shielding at window, copper mesh added
to heater vent

Construction: Due to size of work, hired a carpenter to assist with building

Faraday Cage Door: Using the 4' x 4' square opening with flap style designed by Prof. Marshall Frame: built from
3/4" common board with 3" angle braces at joins

Fasteners: Copper mesh tacked to frame using standard staple gun, seams held by wood boards front/back
fastened with 18 gauge brad nailer

Copper Mesh: Purchased 6' x 100' roll (89 Ibs) of .0045 wire 100 mesh copper (only used ~75'); At least 3" for
stapled overlapping seams. Center seam is a larger overlap (at least 5") to give better contact under floor
boards where it is only held together by being pressed down by the weight of the center of the bed frame.

Mesh Source: https://www.twpinc.com/wire-mesh-material/copper/rfi-shielding-mesh/100-mesh-copper-0045

Copper mash is very heavy and the roll i2 a bit lJonges than the custom dispenser previously used for other heavy matenals. The
dispenser has alip tubeng to help material come off the roll easier. Blocks were added to allow this wwder material to it on the

dispenser 1t is a tight i, but it will do. The dent made during shipping goes deep into the rall of mesh
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Less expensive 3/4" common board will make up the framing for the Faraday cage. 1t will take soeme time to pick theough the
boards to find straight and solid boards. The smaller boards cost less but only 1 i S boards are good enough 10 use for our
project

The Faraday cage is being bult in a room that has alieady been yshield pamted with added layers of primes/color. The outlets, light
fixture and switch box are metal with holes covered using conductive copper tape pieces. Special efforts were put into shielding at

the door 1o the roorm and window.

The window and air conditioner have mesh shiedding outside of the home to shield fram local high frequency radio fraquency
radiation. Sound board is added inside 1o reduce traffic noise. Fully shiefded room is between -50 dBm and -60 dBm as read on
Cornet meter with the highest readings just befow the air conditioner

The heater vent feed is metal going up to the attic and the ducting has a rellective outer layer. As an added precaution, copper
mesh is now added in the metal heater vent register and instalied with mesh in place
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To reduce traffic noise, 1/2° acoustsc sisulation (sound boaed) 15 besy) sdded 10 the walls. One wall has the sound board offse1
from the wall 10 recduce traffic nose from low tones made by trucks. A cordless brad nailer mada the work go quickly

1 you want 10 Install sound boaed, It can be easily cut 1o fit with a sharp Dox cuttes styfe kfe But wear 8 dust mask! And get
yoursedf a shaming tool so you don't have to keep buying blades for the knife

Hoards should be cut outside and thoruoghly dusted before bringing into house. A decent quakty home ax filter will help with any

remaining dust If you are fragrance sensdive and want sound hoard, you will want to gither get pre-panted board of plan on
sealng them yourself

[ 1 -

Commeon board 3.4° thick x 3.5" wide was used for the main framing. To facilitate easy deconstruction, if needed, the frame Is
attached together with angle brackets and screws The footprint for this extra large Faraday cage Is 8'6° deep by 94° wide. Front
and back frame boards are extended to the wall for stability. Lower frame angie brackets were placed at the bottom where they will
fit next to the 1/2" sound board that will be placed on the floor inside the frame before adding the copper mesh

Top framing is held up by the four corner uprights and held together with flush angle brackets. This Faraday cage is 6'6" tall
Uprights are fastened at top and bottom with 3" angle brackets. It is a goal to not have any hardware on the inner surfaces of the
frame 1o prevent chafing of the mesh
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The extenor side framing Is placed so 1t will support the seams at the edges of the copper mesh. Common board 3.4" thick x 5.5
wide was used for the wider exterior center seam This center seam is wider because part of the overlap runs under the floor and
won't be secured as tightly. The center top board s fastened directly to the top of the frame with wood screws. The larger mesh
pieces will not carry down the front so there (s not & wider board on the front

Before beginning the installation of the mesh, a 1/2” thick sound board floor was placed inside the bottom of the frame. This soft
board will help protect the mesh on the bottom of the Faraday cage and also make footsteps quieter after the upper floor boards
are placed over the mesh

Mesh side panels are cut to extend out to the very edge of each exterior board that will support the seams. Mesh panels are tacked
Into place using a heavy duty staple gun

Narrower strips of common board 3/4" thick x 1.5" wide had all of their edges smoothed with a router. These strips were used
inside the mesh 10 support non-seam corners, This smoothing was done because we found that pushing into a mesh comer with a
sharper edged board could tear or damage the mesh.

Having a clean and large flat area 1o work on was very helpful. Especially for cutting the longer sections of copper mesh It is
important to ***work with gloves*** while working with the mesh. Not only can it slice open skin if handled carelessly, there is also
a problem with the oils on the skin 1armishing the metal, turning it black where it has been touched
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The longer mesh pieces are first laid on the floor with 15° folded up at the wall to meet with the centered side panels. For smaller
Faraday cages this will not be necessary. A design using a narrower width of copper mesh could be used that will reduce the
welght of the matenal needing to be worked with during fabrication

After laying mesh across the floor and up the back wall, the most difficult task begins, attaching the mesh to the top of the
frame. Clamps and an extra "arm" were used to help hold all the parts up while fastening the mesh to the Faraday cage
frame. At the non-seam tops of the mesh, the rounded board strips were attached to the exterior frame using a brad nailer.

The second large section of mesh is added using the same methods as the first section. The two sections are placed to
give a full 5.5" overlap on the floor, back wall, and roof of the Faraday cage. These sections were cut long enough to
provide a 3.5" overlapping seam at the top and bottom of the front of the frame.
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This is the corner where the mesh split apart under pressure from the supporting board strip. A board was placed behind
the tear and 2' x 2' piece of mesh was folded to be stapled so that it would fill the corner and patch the damage.

The 5.5" overlapping seam on the mesh floor is pressed together by the weight of the bed which has a strip of wood along
this seam as part of the center support of the bed.

It was adequate to use 1/4" thick protective floor boards over the copper mesh. The floor board pieces are held together

using a good quality gaffer tape. Taping the floor boards together gives stability to the floor and helps protect the mesh
from infiltration by grit/dust.

The interior center seam boards are attached through the seam to the exterior center seam boards using a brad nailer.

After adding a smaller mesh piece to the front part of the side wall, the interior side seam boards are attached to the
exterior seam boards through the mesh seam using a brad nailer.
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The door of the Faraday cage is the lower half of a single ceiling to floor mesh panel. Because the edges of the mesh
are exposed, each edge is covered with a folded strip of black gaffer tape. The upper half of the panel is stapled in
place and seams are secured with an interior board.

One of the most challenging aspects of a DIY Faraday cage is the seal at the door. For this design very strong magnets
are used to press the mesh from the door against edges of the front mesh panels using magnetic attraction to steel
straps under the mesh

These 2" wide by 4' long straps are screwed to the wood frame on either side and at the bottom of the door opening.
Counter sunk holes are drilled into the straps so the screw heads can be flush with the strap under the mesh.



Copper Mesh Faraday Cage 8

-
-
-
-
°
-
°
o

The magnets are covered in gaffer tape to protect them and make them easier to handle prior to being bolted into
place. Working with magnets this strong ***can be dangerous*** and it is recommended that those planning to follow
this design review safety instructions for handling them and exercise care.

The magnets are bolted to 4' long pieces of angle aluminum which are then placed over the door mesh so that the
mesh makes contact all along the sides and bottom of the door opening. The holes in the angle aluminum for the bolts
have been counter sunk so the heads of the bolts lay flush with the surface of the aluminum.

The door mesh has a set of wood strips inside and out positioned about a 14" from the bottom. They are secured
together with 5 evenly spaced large headed steel screws. The strip can be lifted up and the screw heads are then held
up using 5 very strong cup magnets screwed to the board at the top of the door frame.

Edges of the copper mesh at the door are secured to the frame with white gaffer tape.
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The finished Faraday cage holds an extra large bed with bed stands to either side. it was built to have a 16" clearance
on each side and 18" between front and the end of the bed.

A d-Lite solar powered lamp provides "EMF quiet" lighting inside the Faraday cage.

ADDENDUM:

Materials List for Regular Size Faraday Cage - 6 ft tall x 6 ft wide x 8 ft
deep. Estimated cost of materials is close to $1,000 USD.
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Kiln-Dried Square Edge Whitewood Common Board (nominal dimensions)*
(3)of 1"x6"x6' SKU #914762 @ $4.22 ea

(4)of 1"x2"x 8" SKU #914584 @ $2.76 ea

(4)of 1"x2"x 6" SKU #914584 @ $2.76 ea (actual 8' as 6' unavailable)

( 6)of 1"x3"x 8" SKU #914649 @ $3.15ea

(26) of 1"x 3" x 6" SKU #914622 @ $2.72 ea

( 2) of 1/4" x 4' x 8 ' Hardboard Tempered Panel SKU #832780 @ 12.18 ea
( 2) of 1/2" x 4' x 8' Sound Choice Insulation Board SKU #257322 @ $10.97 ea

( 1) of 3in. Zinc-Plated Flat Corner Brace (4-Pack) SKU #339466 @ $3.27

(10) of 3 in. Zinc-Plated Corner Brace (4-Pack) SKU #339717 @ $3.77

( 1) of 2in. Zinc-Plated Mending Plate (4-Pack) SKU #339482 @ $2.48

( 4) of #6 x 1/2 in. Philips Drive Flat Head Full Thread Screw (50 per Box) SKU #361837 @ $2.10

*prices taken 9/16/2018 from homedepot.com, will vary with region and demand
( 1) of .0045 x 3' x 100' roll Copper Mesh @ $630. ea +

+ https://www.twpinc.com/wire-mesh-material/copper/rfi-shielding-mesh/100-mesh-copper-0045

DOOR HARDWARE

Angle Aluminum

Cup Magnets

Heavy Duty Bar Magnets and Fasteners
Steel Straps

TOOLS & SUPPLIES
Courage, Eye Protection, Work Gloves, Router (to round board edges), Tape Measure, Carpenter's Pencil, Wood Saw, 80 Grit Sand

Paper, Power Screw Driver, Heavy Duty Titanium Scissors, Straight Edge, Sharpie Marker, Staple Gun & Staples, Brad Nailer & Nails,
2" wide Gaffer Tape, Razor Knife & Sharpener, Power Drill & Countersink Drill Bits for Metal



